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The Mchemy of \.tght 


Far surpassing in importance the transmutation of 
metals, for which the ancient alchemists strove, is the 
modern transformation of light to a useful force. 
Television, like so many other great advances, rests 
on the utilization of a basic natural law: in this case 
that the element selenium, when exposed to light, 
generates an electric current. 
It’s much more wonderful to 


That’s where we come in 


It’s great to have an idea. 
make it work Many of today’s 
greatest ideas have been made to work only by inclu- 
sion of the correct Sirvene part. 

Sirvene is not a single product or formula. Highly 
versatile, it is the “‘personalized” compound of oil 
resistant elastomers (synthetic rubber;, and the spe- 
cial design of the molded flexible part essential to 
the satisfactory operation of a critical mechanism, 
Such as yours. 

The time to call in our experienced Sirvene engi- 
neers is when your project is on the drawing board. 
Then we can work with you to develop the Sirvene 
unit that will possess the exact degree of flexibility or 
hardness, with correct resistance to extreme tempera- 
tures, pressures, fluids, gases, abrasion, and wear. This 


part may also need to be bonded to other materials. 

Once the correct formula is developed, Chicago 
Rawhide produces, in quantity, the resulting custom- 
built part, under strict laboratory control. 

The monograph “Engineering with Sirvene’’ will 
be sent you free on request. Your correspondence is 
cordially invited. 

Strvene products include diaphragms, boots, gaskets, oil 


seals, washers, packings and similar molded parts. 






CHICAGO RAWHIDE MANUFACTURING CO. 


1231 Elston Avenve SIRVENE DIVISION Chicage 22, Mlinois 
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SMALL %ss VALVES 
SOLVE CONTROL PROBLEMS @& 


g ;, ; 
¢, Ross makes hundreds of valves especially designed for small, fast, single or 
double acting cylinder applications on all types of machine tools, jigs, 
fixtures, small punch presses and for remote pilot operation of large valves. 


A. 600 series—three-way or four- — straight-way and three-way — 
way—hand and foot—%” pipe— normally open and normally closed 
horizontal or vertical handle—single —Ye"’ pipe. 

or double treadle. D Straight-way or three-way nor- 


B. 880 series—three-way or four- mally closed — 4" pipe — various 
+" heads. 


way—hend and foot—%s" and % E 
pipe—horizontal or vertical handle 
—single or double treadle. 


Four-way direct operated sole- 
noid—“s"" pipe—can be converted 
to three-way by plugging cylinder 

C. Inline direct operated solenoid port. 
Large or small—Ross has the most complete line of operating valves in the 
industry. Ask Ross for any air control information. 
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Rome-Turney water-cooled condenser coil. 
Tube is ¥%" O.D., .042” ga., bent on a 
1%" centerline diameter. Soldered heli- 
cal fins ore .125" wide, spaced 14 turns 
to the inch. Other types of heat ex- 
changer coils are also shown. Rome- 
Turney forms coils out of tube up to 40 
feet long, without joints. 


“Kome-Turney sees REVERE. 


easy joinings, see Revere. We also make copper pipe, 
tube in copper alloys, aluminum alloys, and electric 
welded steel tube. If required, the Technical Advisory 
Service will gladly collaborate with you, as it has with 
Rome-Turney, on selection and specification matters. 
Get in touch with the nearest Revere Sales Office. 


Most of the Revere Metals are fabricated by usual methods 
into conventional products. Some of them, however, 
appear on the market in forms that are unusual and 
possess special advantages. Take these helical-finned cop- 
per coils produced by the Rome-Turney Radiator Co., 
Rome, N. Y. It takes extra skill to produce coils with 
such small radii. The company can produce the coils 
shown on a commercial basis, for use in air conditioning 
apparatus, air compressors, and general heating and 
cooling applications where compactness plus high heat 
transfer rates are essential. 


How it is possible to make such tight turns is Rome- 
Turney’s secret. Revere does not share in it, nor does 
Revere want to reveal a secret of its own, which is how 
we turn out copper tube in a special bending temper 
for an application such as this. All we can say is that the 
two methods dovetail very nicely. If you need copper 
tube that can be bent easily, and offers you as well the 
advantages of corrosion resistance, high heat transfer, 
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REVERE 


COPPER AND BRASS INCORPORATED 


Foxnded by Paul Revere in 1801 
230 Park Avenue, New York 17, N. Y. 


Mills: Baltimore, Md.; Chicago and Clinton, 1/1; Detroit, Mich; 
Los Angeles and Riversede, Calif.; New Bedford, Mass.; Rome, N. Y.— 
Sales Offices in Principal Cities, Distributors Everywhere 


SEE “MEET THE PRESS” ON NBC TELEVISION EVERY SUNDAY 
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Induction Components 


THIS MONTH’S COVER 


Synchros : Perhaps one of the most active 
¢ industrial fields from both the de- 
sign and application standpoint is 
Servo Motors ‘ that represented by rotating con- 
trol elements. The photograph on 
’ . . , this month's cover showing some 
Speed Measuring Devices ; of the mewer types introduces @ 
series of two articles, the first of 
Miscellaneous Control Componen:s pes ee ego 
treat mechanical and hydraulic de- 

Typical Application Circuits 159 vices in detail. 


Simplified Analysis of Complex Vibration Problems. 0. C. Brewster TNS STARE 


Electrostatic Neutralizers a Robin Beach Cditer 
GEORGE F. NORDENHOLT 
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ANGULAR MOMENTUM 


(consistent units) 


Identical 
in Size 
and 

Shape... 


(this) eyroscope rotor is twice as heavy as(this) one 


WV" ? Because the heavy one is made of Mallory 1000 Metal, an extremely dense 
tungsten base alloy, weighing 16.96 grams per cubic centimeter—compared to 
7.87 for steel. 

The curve shows the more than double inertia forces that can be obtained when steel 
or brass rotating inertia members are replaced by Mallory 1000 Metal. Gyroscope 
capacity can be greatly increased without the expense of redesigning or retooling the 


instrument... and without increasing its size. 





In addition to high density. Mallory 1000 Metal also 








has these outstanding advantages: 











oe e Tensilestrengthishigh . . . 105,0001b. persquare inch, 














e Modulus of elasticity is high. There is no objectional 





drift at rotational speeds as high as 10,000 rpm. 


ee e Mallory 1000 is easy to machine. It is similar to gray 





iron in both performance and chip form. 
































In any application involying rotors, fly wheels or balance 
2 2 : g g > © weights, Mallory L000 Metal will give you the advantage 
5 8 4 g § S 8 of smaller size... more weight in less space. Write 
_ = N o o v wv a - . : aa . 
REVOLUTIONS PER MINUTE today for complete information. A copy of a Technical 


Comparative Moments of Inertia... Mallery 1000 Mesal Bulletin on Mallory L000 Metal is yours for the asking. 
Brass and Steel. Identical sizes and rotational speeds, ca 











Expect more... Get more from MALLORY 


Special Metals and Ceramics 





PR MALLORY & CO. Inc SERVING INDUSTRY WITH THESE PRODUCTS: 
Electromechanical — Resistors * Switches * Television Tuners * Vibrators 
A L LO R Electrochemical—Capacitors « Rectifiers « Mercury Batteries 


Metallurgical —Contacts ¢ Special Metals and Ceramics* Welding Materials 





MALLORY & . . . ING. INDIANAPOLIS 6, INDIANA 
For information on titanium developments, contact Mallory-Sharon Titanium Corp., Niles, Ohio 
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When requesting further information from companies and organiza 
tions mentioned in the items below, confusion can be avoided by 


referring to the issue of Product Engineering in which items appear 





NONMETALLIC MATERIALS 


....A zinerich paint, designated ZRC, has been 
developed by the Sealtube Co., Wakefield, Mass., to 
prevent metal corrosion. The paint has a metal 
content of 93-95 percent, and it is claimed that the 
paint can be used either as a primer or to touch up 
corroded areas of new or existing metal structures. 


NON-FLAMMABLE HYDRAULIC FLUID . 


. . For use in hydraulic equipment operated nea 
open flames or adjacent to extreme heat, this hydraulic 
fluid is non-toxic and non-corrosive. E. F. Houghton 
and Co., Philadelphia, Pa., reports the fluid will not 
freeze and can be pumped at temperatures down to 
0 F. Fluid is claimed not to attack synthetic rubber 
packings and is resistant to viscosity change at varying 
temperatures. Strength tests indicate it will carry 214 
times the load of conventional hydraulic oils of similar 
viscosity. Pump pressures of 1,000 psi can be used. 


NEW MICARTA.... 


\ new grade of laminate, designed to utilize 
glass mat reinforcement, has been developed by West 
inghouse Electric Corp. Outstanding properties 
claimed for this type are good electrical insulation 
qualities and excellent moisture resistance with tough- 
ness and high impact strength. Moisture absorption 
is 0.35 percent for a 14 in. thick panel. 


METHYSTYRENE . . 


Experimental quantities of this material are 
being manufactured by a recently developed process 
that is claimed to give plastics and resins a greater heat 
resistance. American Cyanamid Co., N. Y., reports 
that toluene is reacted with acetylene, and the derived 
chemical subjected to catalytic cracking to produce 
methystyrene. Polymers produced from methystyrene 
are said to show significant properties for injection 
molding compounds, surface coating resins, and low 
pressure laminating compounds of greater heat resist 
ance than other known polymer produced plastics. 


LOW COST ADHESIVE... . 
; An adhesive that is said to allow very thin 
films of vinyl to be laminated to cloth and paper is a 


development of the Pioneer Latex and Chemical Co., 
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Middlesex, N. J. The materials can be joined at very 
low pressure, which eliminates stretch marks, uneven 
ness and sag that usually exist with thin film laminates 
A minimum of heat is required for drying. 


CERAMIC FOR NICKEL .... 


- \ successful method for coating commercial 
nickel with a ceramic has been developed in the Oak 
Ridge National Laboratory. The new method first 
anneals the nickel in water saturated hydrogen at 
1,000 F. The annealed material is then sprayed with 
an NBS ceramic coating, A-418, dried and fired. ‘Tested 
by heating in an oxidizing temperature at 1,500 F for 
65 hr, the coating still had a good appearance and 
showed improved adherence over other coatings 


METALLIC MATERIALS 


\ bearing steel that has excellent performanc 
up to 500 F and that has shown no deterioration at 
900 F after 100 hr is a de velopment of Bower Rollei 
Bearing Co., Detroit, Mich. The steel, a Ni-Ch-Mo 
carburizing grade, minimizes the problems of anneal 
ing and machining a high carbon steel 


HYDRAZINE FLUXES 


Alumin 1m, as we)l as other metals, can now be 
soldered reliably and safely in production with the 
use of hydrazine fluxes. The fluxes are non-corrosive, 
leave little or no residue and are harmless to personne! 
Che McCord Corp. and the Ford Motor Co., Detroit, 
Michigan, have used hydrazine on over 2,000,000 
copper and brass automotive heat exchangers with 
excellent results. Tried on aluminum radiators, th 
flux was found to be satisfactory whether aluminum 


was being soldered to aluminum or to brass or copper 


HIGH TEMPERATURE ALLOYS 


\ research program to develop allovs suitable 
for service above the 2,100 F range is to be undertaken 
by the Battelle Memorial Institute. Objectives are to 
provide either mechanical and corrosion resistant prop 
erties better than obtainable with present alloys, or to 
achieve equivalent properties with alloys of lower 
strategic alloy content than is now possibl 


(continued on page 
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THE SWITCH IS ON to Guardian Relays, Steppers, Solenoids and Con- 
tactor units to improve the performance of business m «chines that count 
and compute, as well as a variety of devices that sort—control time in- 
tervals—establish sequence operations—convey—package—vend—meter 
and mail. Here, Guardian’s precision design and mass production tech- 
niques gained through three wars meet again on the homefront to bring 
unparalleled quality into electrical control circuits. The Guardian No. 1 
A.C. Solenoid is appropriately the No. 1 choice of leading manufacturers 
of adding machines. The Guardian Series 595 Relay is widely used by 
manufacturers of adding machines and card computing devices. It is 
small, compact and low in cost. Available with open type construction 
(up to 4 P.D.T.) or hermetically sealed to specification. Send blue 
print for a prompt quotation and specific recommendations. SERIES 595 D.C. RELAY 


Gutewhangeable AIRCRAFT CONTROLS 


Complete interchangeability of Guardian Aircraft Relays and 











Contactor units enable design engineers to meet new control 
specifications with no changes in frame drawings. Write for 


Circulars 1R and 10C. Interchangeable Interchangeable 


10 Amp 4 P.D.T. 50 Amp S.P.D.T. 


GUARDIANWELECTRIC 


1603-M W. WALNUT STREET CHICAGO 12, ILLINOIS 


A COMPLETE LIME OF RELAYS SERVING AMERICAM tudustTAY 
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ZIRCONIUM STRIP .... 


Hafnium free zirconium strip is presently being 
rolled by Allegheny Ludlum at its Watervliet, N. Y. 
mill. Current production is pegged at 120,000 Ib per 
year. The sponge for this material is still being pro 
duced by the Bureau of Mines by a method developed 
at the Oak A.E.( 


Ridge Laboratories of the 


GERMANIUM IN ASH .. 


Germanium has been found in the ashes olf 
certain American coals in sufficient quantity to permit 
economical recovery. This is reported in Circular 272 
published by the U. S. government, Washington, D. C. 
At present, the major source of American germanium 


is as a byproduct from the refining of zinc ores. 


COMPONENTS 


, A tubular-shaped capacitor 14 in. dia and 
5/16 in. long is expected to help in the development 
of miniature radios and electronic devices. G. E. 
Capacitor Department, Hudson, N. Y., designed the 
unit as a companion to the transistor; it can be applied, 
in many instances, in equipment using transistors. The 
capacitor is made of silver and tantalum metals. 


STAINLESS CLAMP .... 


Stainless steel clamps for use in high tempera 
ture locations are a design of Thomas Associates, Los 
Angeles, California. Wrapped with spun glass cushion 
ing material, thev resist temperatures up to 1,200 F, as 
shown by a 70 hr test. Little change was noted except 
for a slight flaking of the paint. 
of the spun glass, the units are dipped in a special 


\fter application 


aluminum and silicate base paint for a binder. 


PROTECTICN SYSTEM 


A system for protection against excessive tem 
peratures in many of industries has 
developed by Thomas A. Edison, Inc., West Orange, 
N. J. The equipment is a temperature indicating and 
alarm that without taking 
needed control panel space. The system is claimed 


types been 


device can be installed 


not to use electronic tubes and moving parts and will 
immediately identify the trouble point. 


FINE MEASUREMENTS . 


thick 


ness of paper down to 5 millionth of an inch using 


A device that measures variation in the 
ordinary air under pressure has been developed by th 
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Roanwell Corp., Brooklyn, N. Y. The company claims 
that the instrument will foil, 
plastic sheeting, and con 
check on the 


give makers of metal 


other manufacturers a 


tinuous thickness of their products 


CARBIDE TIPPED SAW 
\ double-bevel, carbide tipped saw has been 


designed for cutting laminates and double-faced 
veneers by Lemmon and Snoap, Grand Rapids, Mich. 
Iwo years of field testing indicate that the saw will 
cut without tearing or chipping surfaces of double 


laced panels as occurs when cutting plastics 


TWIN CATHODE RAY TUBI 


For trace comparison studies, a seven inch tube 
dual-channel oscilloscope has been designed by Ele« 
tronic Tube Corp., Philadelphia, Pa. The 
to feature larger display, higher sensitivity and closer 
The 


taneously for 


unit is said 


tolerance. tube can present two traces simul 


fast, accurate comparative studies of 


independent phenomena for test or research 


RUBBER CHEMICAL . . 


A rubber chemical that is claimed to aid the 
processing of natural and many synthetic rubbers has 
been developed by the Thermoid Chemical Co., Tren- 
ton, N. J. Production time is reported reduced, and 
processing temperatures lowered. These advantages 
are obtained without sacrifice of the physical prop 
article and at reduced cost 


erties of the cured 


PROCESSES 


Widths up to 24 in. can now be rolled without 
intermediate annealing from 0.080 in. to 0.0025 in. 
thicknesses using a new Sendzimer rolling mill. Chase 
Brass and Copper Co., 
that such strips can be used for making honeycomb 


Inc., Cleveland, Ohio, reports 


and lock-seam tubes for automobile heaters and radia 


tors and for shim stock. ‘The strip has an improved 


surface finish, few irregularities, and a higher luster 


than strip rolled on other mills. By means of lateral 


roll adjustments, better strip flatness is also obtained 
and uniformity of thickness improved. 


HOMOGENEOUS TITANIUM ALLOY . 


A technique for the production of titanium 


illoy by a double arc melting method has been 


developed by Armour Research Foundation, Chicago, 


Hl. An electric are furnace using a non-consumable 


(continued on page 9) 





Wonder 


chemical 


CHANGES METAL SURFACES, 
MAKES PAINTED PRODUCTS 


look better longer 


N | OT ALL “wonder chemicals” are new! rust and corrosion. And should the paint film 
Here’s one that for more than a score of be damaged by accidental scratch or dent, 
years has been doing a job that manufacturers Bonderite prevents the spread of finish failure. 

at first said couldn’t be done. 
All of these benefits combine to mean lasting 


In as little as sixty seconds, Bonderite changes fine appearance for those thousands of products 
the surface of metal parts to a nonmetallic layer whose manufacturers use Bonderite before 
of unusual properties. Bonderite is used on painting. 
automobile bodies, refrigerator cabinets, trans- 
formers, hardware, and metal furniture, to Unlike many “wonder chemicals,” Bonderite 
name a few items out of thousands. requires no special handling. It produces excel- 
lent results in large and small installations, in 
spray and immersion applications, and on steel, 
aluminum, zinc, or cadmium and their alloys. 


This nonmetallic coating does severa! amaz- 
ing things. Because it has an affinity for organic 
coztings and is integral with 
the metal, it takes and holds The cost of Bonderite is small—a fraction of 
paint securely, preventing a cent per square foot of area treated—and the 

chipping and peeling. benefits are great. 

It acts to keep moisture 
from reaching the Your inquiry will get prompt, expert, helpful 
metal, thus controlling attention. 


*Bonderite, Bonderlube, Parco, Parco Lubrite — Reg. U.S. Pat. Off. 


Parker 


RUST PROOF COMPANY 


2179 East Milwaukee, Detroit 11, Michigan 


BONDERITE BONDERITE and BONDERLUBE PARCO COMPOUND PARCO LUBRITE 


corrosion resistant paint base aids in cold forming of metals rust resistant wear resistant for friction surfaces 
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electrode melts titanium 


that can be 


sponge ingot 


to provide an 


forged into a rod. The rod is remelted as 


an electrode in a consumable electrode furnace, and a 
homogeneous continuous cast ingot is obtained. ‘The 
crucible in which the second ingot is formed is a 14 in 


wall pete ket 


Double melted ingots weighing up to 200 lb are pro 


coppe! tube enclosed by a brass water 
duced from the following alloys: 2 and 6 percent Al 


6 percent Al-| percent Si; 8 percent Al-1 percent Si 


WRINKLES REMOVED FROM ALUMINUM 


’ Parts formed from aluminum sheet by the rub- 
ber pad method frequently wrinkle. This has been 
partly overcome at North American Aviation Inc., Los 
Angeles, Calil., by attaching a clip to one edge of th 
blank. As the rubber pad is forced down against the 
clip, the aluminum sheet is formed to the configura 
tion of the die. At the same time, the clip is forced 
to back off the aluminum, but in doing so, maintains 
sufficient tension to eliminate wrinkles. 


TANTALUM STRIP... 


Development work on precision rolled, clos« 
tolerance tantalum strip has been completed by the 
(American Silver Co., Inc., Flushing, N. Y. Tantalum 
can be custom rolled in strip up to 6 in. wide and 
down to 0.005 in 
as +0.0001 in. 


in thickness, to tolerances as close 
Ihe material is an extremely non 
metal, with tensile 
properties comparable to cold-rolled steel. 


magnetic and corrosion resistant 


TESTING 


Rapid measurement of the conductivity of non 
ferrous materials can be made using a new instrument 
developed by the Magneflux Corp., Chicago, Il. Appli 
cations include the absolute conductivity of material; 
sorting of mixed lots of metals and alloys; and the 
re lationship between conductivity and othe physical 
properties, such as how conductivity varies with temper 
alloy. inde 
pendent of material thickness, provided the material 
is thicker than the depth of penetration of the eddy 
current induced by the probe. 


in aged aluminum Measurements are 


GAS TURBINES . . 


Experimental installations are to be made to 
operate a gas turbine on blast furnace gases, according 
to the British Steel Research 
Since the can burn furnace gas directly, it 
provides instant power. It the hot 
turbine might be used to heat 


Iron and Association 
turbine 
is also believed 
exhaust gases ol the 
blast furnaces, which would save about 10 percent ol 


Product Engineering November, 1953 


the blast furnace gas produced. In addition, the tut 


bines might eliminate the need for stoves, 
and could be linked with alternators to generate cle« 


tric current for other phases of the work 


( owpel 


NON-MAGNETIC TEST CHAMBER .. 

For determining the effects of temperature on 
electrical fields in development testing of pure metals, 
this chamber has a range of minus 112 to plus 68 I 
Technical 
Conn., reports that electrical apparatus are 


Bowset Refrigeration Corp., Terryville, 
located 
far enough away to eliminate effects of their magnetic 


The 


struction special inner chamber, governed by verniet 


fields. cabinet itself is mi: on-steel con 


control, holds t mperature to plus or minus 0.1 I 


VELOCITY OF LIGHT EXCEEDED 

Using an oscillographic and photographic com 
bination instrument, called a time microscope, that 
records very rapid voltage changes and permits the 
observation of phenomena of relatively brief duration, 
a spot of light was measured at 202,000 mps. The Naval 
Research Laboratory claims the instrument will make 
possible the study of electrical events which occur in 
a millionth second 


one millionth of 


ALUMINUM CORROSION 


\ review of weathering tests over a 25 yea 
period has led Alcoa to the following conclusions. 
\lloys 2S, 3S and 4S have essentially the same high 
while 52S 


such alloys as 61S 


resistance to is almost 
Not quite 


taining large amounts of copper, 148 17S, 24S, or large 


corrosion as good. 


as good ar Alloys con 
amounts ol coppt r, Zine and magnesium, 75S, do not 
The 
aluminum 


good corrosiol resistance, tests tend ) 


prove that 
Alclad are 


materials in industrial sea coast and tropical areas 


have 


wrought and cast alloys and 


suitable tor use as outdoor structural 


HIGH CASTING ALLOYS 


(An extensive research project into high alloy 
Alloy Casting Insti 
One project, a continuing 


Castings has been set up by the 
tute’s technical committees 


study of casting corrosion unde and high 


State Uni 


pre ssure¢ 
Ohio 
Commonly 


will be conducted at 
Ohio 


the 18-8 type and high nickel grades are to be investi 


t« Hip rature, 


versity, Columbus used alloys of 


gated in a varietv of corrodents such as, sea water 


others Modif tions 
nickel 
studies, the researchers 


and 


and 
high 


a result of the 


chemical solutions, steam 
ot the 


studied too. As 


stainless steel and alloys will be 


hope to develop improved corrosion. resistance 


methods for inhibiting corrosive attack when they 


are subjected to high temperatures or pressures 





LOOKING FOR 
CORROSION | 
RESISTANT 


try Bishop . . . specialists 
in materials for 
corrosion resistance 


@ SIMPLIFY MAINTENANCE 


@ CUT UPKEEP COSTS WITH... 


Stainless Steel Tubing 


-008'' te 1'' OD (Alse Nickel, Monel and K-Monel) 


Mechanical Tubing 


, Capillary Tubing 
(and Platinum Group Alleys) PP al 1 
— ae me \,\ Fabricated Stainless 
Hypodermic Tubing Steel Tubular Parts 


Stinson Ware Sheet Gauze \ 


\A-€ a 


SERVING SCIENCE & INDUSTRY 


Wire and Tubing e Fabricated Parts SINCE 1842 


Catalysts 


Platinum 


Malvern, Pennsylvania 


Bpishof 
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For long chain life under severe drive or conveyor service... it’s 


INK-BELT LXS 


LINK-BELT offers the chain 
that’s best for every job 


Here's a fabricated steel roller chain that outlasts, outperforms 
ordinary chain where the going is tough. Accurate sizing of 
full-round pins, bushings and pitch holes assures users of 
Link-Belt LXS chain closer joint fit . . . better wear resistance 
Manufacturing refinements such as these are typical of 
every chain in the complete Link-Belt line. Accurate control 
of raw material specifications and manufacturing processes 
results in uniformity . . . longer chain lift 
For all the facts on LXS chain, and for information on 
the complete line of Link-Belt chains and sprockets, see the 
Link-Belt sales representative nearest you. 


LINK 


CHAINS & SPROCKETS 


LINK-BELT COMPANY: Executive Offices, 307 N. Michigan Ave., Chicago 1. To Serve 

Industry There Are Link-Belt Plants and Sales Offices in All Principal Cities. Export 

Office, New York 7; Canada, Scarboro (Toronto 13); Australia, Sydney; South 
Africa, Springs. Representatives Throughout the World ' 
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---for clues to 
get the most for 
your Linc Die 


The biggest savings achieved by 
the die casting process are not always 





i || Casting Dollar! 











found in the biggest castings. At the 

right you see a ZINC Die Casting 
measuring only 2% inches long but embody- 
ing king-sized economies. Die casting is the 
only economically feasible method of produc- 
ing this part in one piece, and ZINC is the 
best-suited metal. It is a tuner strip frame 
used in converting existing Zenith TV Turret 
Tuners from VHF (very high frequency) to 
UHF (ultra-high frequency ). A separate strip 
is used for each channel. 


Only two simple reaming and .tapping 
operations are required to prepiire this com- 
plex ZINC Die Casting for assembly. The 
die caster, working closely with Zenith en- 
gineers, incorporated in the casting all of the 
openings, recesses and holes required for the 
assembly of the delicate “innards” of the 
tuner strip.* The design is one which calls for 
irregular distribution of metal from feather 
edges to heavy mounting sections—all with 
extremely close tolerances. The unusual 
castability of ZINC alloy makes this the pre- 
ferred metal for such die casting applications. 


Many other current examples of die cast- 
ing economies can be found in our new book- 
let “The End Uses of Zinc Die Castings.” Ask 
us—or any commercial die casting company— 
for a copy. 


*The casting is silver 
plated to facilitate the sol- 
dering of the many wires 


used in the assembly. 


The New Jersey Zinc Company 


160 Front St., New York 38, N. Y 


Les FOR DIE CASTING ALLOYS 








The Research was done, the Alloys were developed, and most Die Castings are based on 


HORSE HEAD SPECIAL (un ccy) ZINC 


99.99 4% 
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Lock-type Bushings . . . for free 
articulation. A special process 
securely locks the inside side- 
bars on the bushing—elimi- 
nating a common cause of 

stiff chain. Applied to a 

wide range of sizes. 

pit er inet aa 3 


* 


ok to LOCK-TYPE BUSHINGS 


for longer roller chain life 


Just one of many engineering extras 


you get from LINK-BELT LINK{@FBELT 


OR drives that must operate under severe conditions, it will pay 


you to use Link-Belt Precision Steel Roller Chain. Lock-type ROLLER CHAINS & SPROCKETS 


bushings and the many other Link-Belt engineering extras add up to 


built-in extra life. Whether it's for power transmission or conveying, —_MICRELT, COMPANY ae Se Se 


you are assured of a positive, flexible, economical chain... with high —_2eaPelis, San Francisco, Los Angeles, Seattle; Scarboro, 
. Toronto and Elmira, Ont. (Canada); Springs (South 


sustained efficiency. For complete information, see your nearby Link- —Afrie#)s_ Sydney | (Australia). Sales Offices in 


Principal Cities 3.590-8 


Belt sales representative, or write for Engineering Data Book 2457. 


PIN CONTACTS OUTER SURFACE ORDINARY CONTROL 1-8 EXACT CONTROL 
OPTIMUM OPTIMUM 


FOR LOAD DISTRIBUTION 
- 


Don’t overlook 
these other 
LINK-BELT extras 


UNIFORMITY 





PIN CONTACTS OUTER 
SUPFACE FOR LOAD DISTRIBUTION 























— TEST CHAINS TEST CHAINS 
Shot-peened roilers nave ex- Couple and uncouple multi- Closer heat treat control helps 
tra fatigue life under impact. ple-width chains more easily. attain greater uniformity 
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What’s Screwy? 




















“Nope! Not more than 3 Phillips Recessed Head Screws for the lot. After all, it’s only ivory.” 





SALES VALUE is only one of many —=— They cut driving time up to 50%. 
advantages added to your product And they set up tighter having a 
when you use Phillips Screws. These maxiium strength of head due to 
screws also save money, work, time. their design. For best results, choose 
They eliminate driver skids, dam- Phillips Wood, Machine, Tapping 
marast. aged parts and split screw heads. Screws or ‘‘Sems.”’ 
Only Phillips 


Drivers core per- 


222 PHILLIPS coeeesectee’ SCREWS 
x marks the spot... the mark of extra quality 


AMERICAN SCREW COMPANY ® ATLANTIC SCREW WORKS, INC © ‘THE BLAKE & JOHNSON CO. 
CENTRAL SCREW COMPANY ® CONTINENTAL SCREW COMPANY ® THE EAGLE LOCK COMPANY 
ELCO TOOL AND SCREW CORPORATION * GREAT LAKES SCREW CORPORATION * THE H. M. HARPER CO. 

THE LAMSON & SESSIONS COMPANY ° NATIONAL LOCK COMPANY 
THE NATIONAL SCREW & MANUFACTURING CO. * PARKER-KALON CORPORATION 
PHEOLL MANUFACTURING CO. bd ROCKFORD SCREW PRODUCTS CO e SCOVILL MANUFACTURING CO. 
SHAKEPROOF Div. OF ILLINOIS TOOL WORKS bad THE SOUTHINGTON HOWE. MFG. COMPANY 
STERLING BOLT COMPANY ® WALES-BEECH CORP. 


COSA ALF 


AND THE FUTURES ..- FINEST FASTENER 
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To focus 
on the 


future... 


Look into 


BAKELITE 


TRADE - MARK 


Write for the free new 24- 
page booklet, BAKELITE 
Polyethylene that will 
show how you can ben- 


efit. Write Dept. SB-10, 


November, 


Product Enginecring 


YOU'LL MAKE TOMORROW'S NEW PRODUCTS COME CLOSER 


ooo the 


. will stir 


Tue THINcs this plastic can do 
many ways it can be used . . 
the imagination of designers and manu- 
facturers like no other plastic before. 

Products lingering on drawing boards, 
or in idea-pending files for want of the 
right material, may now be projected 
into wonderful new products that can 
dominate tomorrow’s markets. 

There’s hardly an industry, or a prod- 
uct that cannot benefit in some new, 
exciting way from the remarkable com- 


BAKELITE 


TRADE-MARK 


OLAS 


1953 


bination of properties of this dynamic 
new plastic .. . whose uses and demand 
are growing by leaps and bounds. 
Focus your sights on the future now. 
Let the power of Bake.tte Polyethylene 
expand your ways and means to make 
more, newer and better products 
Though it has been in short supply, new 
plants are now under construction to ex- 
pand production. Time your own de- 
velopment work so you will be ready to 


benefit in the future. 


YLeMe 


BAKELITE COMPANY, \ Dit ision f Union Carhide and Carbon Corporation a 10 East {2nd Strect, New York 17, N. Ve 


15 





What do YOU make 


that takes wire? 


I vou make sieves or staples, screws or screens what- 


ever you make that takes wire—we're pretty sure to 
have the kind of manufacturers wire you need. Round, 
flat, square... hard, sott, ductile ie plain, tinned, or 
bright finished er carbon, alloy ,orst unk SS. \lroge ther 
we produce over 400 different tvpes of wire which are 
suitable for practically all everyday wire applications. 

But, if you need a special kind of wire, we can supply 
that too. Our modern plant facilities enable us to draw 
wire to meet the exact spe cifications of a spe cial order, 
and our trained metallurgists are always ready to assist 
you with any manufacturing problems you may have. 

We've been in the wire-making business more than one 
hundred years, and all of our experience is at your serv- 


ice... to he Ip you do an easier and better fabrication job. 


AMERICAN MANUFACTURERS WIRE 


AMERFINE—High-quality fine wire. 


U°S°S AMERICAN 
AMERSPRING—music steel spring wire. 
MANUFACTURERS AMERLOY —alloy heading wire. 


AMERTEMP — heavy-duty oil-tempered wire. 


WI ee E AMERHEAD — uniform heading wire. 


AMERSTITCH—extra-tough metal stitching wire. 
AMERICAN STEEL & WIRE DIVISION, UNITED STATES STEEL CORPORATION, GENERAL OFFICES: CLEVELAND, OHIO 


COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA., SOUTHERN DISTRIBUTORS + UNITED STATES STEEL EXPORT COMPANY, NEW YORK 
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sveryone Can Count on 


EEDER-ROOT 





Compact and rugged . . . this elec- counting package that fits the job fully and 
trically operated reset counter is specially exactly. Now...what’s your problem? 
designed for tough jobs that demand longer 
counter life. 


Here’s another instance of the infinite VEEDER-ROOT INCORPORATED 
applicability of Veeder-Root Countrol — 


“The Name That Counts” 


; : HARTFORD 2, CONNECTICUT eo 
electrical, mechanical or manual. And R 





9 . Chicago 64, lll. « New York 19,N.Y. * Greenville, S.C 
here’s another instance, too, of the endless tecteent &. Conndn © Qenten: Gertinnd \{ 


resourcefulness of Veeder-Root engineer- Offices end Agents in Principal Cities 
ing, and the ability to design a complete 
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Design people find Raybestos-Manhattan engi- 
neering service helpful on problems involving 
Ashestos, Rubber, Sintered Metal and Teflon* Products 


Oo” < 


—" a 








= 
= 23 























KG 
BEY * we 
“G7, Ai VK > 
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and Clu ich Fo ings an askets iw rive Belts Co aan ipment 


SPECIALISTS IN ASBESTOS, RUBBER, SINTERED METAL 
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To better serve you PROMPTLY. . so that R/M sales, research and engineering 


can best coordinate to handle your problems . . . and so that we can serve you with least delay... 
please wire, phone or write the division listed under the product in which you are interested. 


PACKINGS, GASKETS 
ASBESTOS TEXTILES AND TEFLON PRODUCTS 


Whatever your requirements for packings and gaskets, Raybestos- 
Manhattan is ready to meet your needs. If, for example, you have a 
problem involving chemicals, an R/M Packing made of Teflon may 
be your answer. For Teflon is unaffected by chemicals within the tem- 
perature range of - 80°F. to S500°F. The R/M line, diversified and 
complete, includes packings for use against air, gas, water, steam, 
oil, solvents, foods and hydraulic fluids. R/M is also the manufac- 
turer of an extensive line of asbestos textiles. 


*Du Pont trade-mark for its tetrafluoroethylene resin 


MECHANICAL RUBBER PRODUCTS 


Super-Master BW Steam Hose is a typical example of R/M engineer- 
ing in hose design. Here is a precisely balanced burstproof con- 
struction of asbestos, non-corrosive steel wire, and cotton braid for 
steam pressures up to 200 Ibs. per square inch and temperatures to 
388°F. The basic purpose of all hose is to control fluids or gases with 
safety, ease and long service. Whether your problem is one of 
pressure, temperature, corrosion or flexibility, R/M engineering and 
production facilities can make the hose to give you the kind of 
control you want. 

Wherever you have a design problem that calls for hose—or trans- 
mission, conveyor belting, V-belts, or molded rubber products— 
let R/M engineers work with you. 


FRICTION MATERIALS 


If you have a friction material problem, ‘Raybestos-Manhattarm can 
give you unbiased advice and provide you with an element engineered 
to your specific needs. For R/M’s seven great plants and laboratories 
are constantly working in both the metal and asbestos fields in order 
to satisfy the many different industries it serves. There are countless 
combinations of friction materials in R/M’s complete line. . . 
including woven and molded asbestos, semimetaliic materials, and 
sintered metal parts 


PACKINGS, GASKETS, 
ASBESTOS TEXTILES 
AND TEFLON PRODUCTS 


Packing Division or 
Asbestos Textile Division 
Raybestos-Manhattan, Inc. 
Manheim, Pa. 
Manheim 5-2211 


MECHANICAL 
RUBBER PRODUCTS 


Manhattan Rubber Division 
Raybestos-Manhattan, Inc. 
Passaic, NJ. 
Gregory 3-2000 


FRICTION 
MATERIALS 


Equipment Sales Livision 

Raybestos-Manhattan, Inc. 

6010 Northwest Highway 
Chicago 3], Ill 
ROdney 3-2400 


RAYBESTOS-MANHATTAN, INC. 


FACTORIES: Passaic, NJ. * Neenah, Wis. * Manheim, 
Pa. * Bridgeport, Conn. * No. Charleston, S.C 


Crawfordsville, Ind. *« Peterborough, Ontario, Can. 


Manufacturers of Mgchanical Rubber Products « Brake 
Rubber Cor wed Sintered Metal Asbestos Teflon Tape, Packings, Linings « Brake Blocks « Clutch Facings « Sintered 
Rolls 


Friction Elements Textiles Sheets, Rods, Tubes Metal Products « Fan Belts © Radiator Hose « Rubber 


Ss Covered Equipment « Asbestos Textiles « Teflon Products 
AN D T E F LO N mo RO D U Cc T Packings « Abrasive and Diamond Wheels « Bowling Balls 
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“We use Hoover Motors 
on many pumps, for 
many reasons,” says 

Ralph Weil, Weil Pump 

Company, Chicago. 

“ Because they look good. 
Because they run cool 

and have excellent bearing 
protection. Because the 
switch never requires 
servicing. And because 
Hoover backs us with such 
widespread 

service facilities.” 


Weil “Power House” 
Bronze-Fitted Sump Pump. 














Weil “TVC” Condensation Pump (Single 
or Duplex) for Steam Mains, Water Heater 
Coils, Heating Systems, 


Weil Close-Coupied Motor- 
Mounted R Pumps—for many special 
ond built-in applications. 
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THE HOOVER COMPANY 

ELECTRIC MOTOR DIVISION 

84 BROOK AVENUE, NORTH PLAINFIELD, N. J. 
Please send me further information on Hoover Motors. | om 
porticulorly interested in motors for 





lindicate type of equipment) 


PRODUCTION FOR HOME AND DEFENSE 
Week in and week out, Hoover is producing 
© very substantial volume of essential materials 
for the Armed Forces. 
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EXTRUSIONS UNLIMITED. 








._BY TEMPERATURE! 


EXCEPTIONALLY VERSATILE, TEMPERATURE-TAILORED 


Firestone VINYL RESINS 


905-915-925 


CREATE NEW HORIZONS FOR YOUR EQUIPMENT! 


Extrusions as exacting as best quality 
garden hose are achieved with Exon 915. 
As an end product, it has all the desired 
clarity, physical toughness and resistance 
to aging and moisture that make your 
product more salable. 


Exon 905’s exceptional versatility 
makes it the choice when the ultimate in 
physical properties is desired. 


Exon 925 is indicated when compounds 
are used that are low in plasticizer con- 
tent and are difficult to extrude. 


* PHYSICAL PROPERTIES 


FORM 


For final adjustments to given process- 
ing conditions, a blend of one or more of 
these Exon resins may be used. 


With all three versatile vinyl resins, 
your process reaps the benefits of 
¢ Extremely rapid blending 
¢ Shorter fusing time 
* Freedom from “fisheyes” 


So many manufacturers who used to 
have temperature problems are proving 
the efficiency and economy of Exon resins 
it would pay you to investigate how their 
many benefits can help you, too. 


AVERAGE 
RELATIVE VISCOSITY 


AVERAGE 


SPECIFIC GRAVITY BULKING DENSITY 





EXOWH 9OS White Powder 


Excellent for film and sheeting appli- 
cations where higher temperatures 
(up to 375” F.) ore called for. 


1.40 2.50 0.45 





EXON 915 White Powder 


High-versatility, resin specially de- 
signed for sheeting. Wide range of 
operating temperatures. 





EXON 925 White Powder” 


An excellent P. V. C. resin for low 
processing temperatures. (starting 
at 275° F.) 








For further information on Firestone’s com- 
plete line of high quality EXON resins...or 
for the assistance of Firestone’s Technical 
Service, call or write: 
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CHEMICAL SALES DIVISION 


FIRESTONE PLASTICS COMPANY - 


POTTSTOWN, PA., DEPT. 18P 


Division of Firestone Tire and Rubber Co. 
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Ssaetservena tet tster 


Typical special control penel with 
all Westinghouse components. 


Compare the Westinghouse 
complete control line 
for any application 


Westinghouse Life-Line Starter 
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Lome... 


Simple knife-edge principle means longer life 
in Westinghouse 


starters 





_SEE-SAW" 


_~ KNIFE-EDGE 
“ FULCRUM 


KICK OUT 
SPRING 


Contact assembly is pulled against a stationary magnet— 
pivots on a frictionless knife-edge fulcrum. 13 years of field 
and laboratory testing proved the superiority of this design. 


This attractive, Bonderized, general-purpose enclosure is 
one of many NEMA type enclosures for any industrial 
application. A complete line of open Life-Line Sta:vers are 
available for use in machine cavities or panels. 
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Longer wear in the starters you buy means better 
performance of the machines you sell. That's why it 
pays to compare Life-Line Staricrs—for unfailing, 
trouble-free service over millions «* operations. 

Life-Line Starter has only one ing element— 
a “seesaw” balanced on a special xn . edge bearing. 
A positive kickout spring provi..s the contact- 
opening force. 

This exclusive Westinghouse design eliminates 
two undesirable features of conventional starters: 
sliding members and gravity action. Life-Line’s mov- 
ing element is friction free—cannot stick or jam— 
needs no lubricating—is self-aligning. And Life-Line 
Starters never operate falsely due to vibration, stress 
or accidental impact. You can count on dependable 
performance on any type of machine—under any 
operating condition. 

Simplified design, longer life, greater dependability 
—these are fundamentals of the Westinghouse com- 
plete control line—starters, relays, timers, transform- 
ers, terminal blocks, oil-tight pushbutton stations. 
On your machines, in your panels, Westinghouse 
controls mean more profit and customer satisfaction. 

For complete information and application assist- 
ance on Life-Line Starters and other Westinghouse 
control equipment, call your Westinghouse Repre- 
sentative, or write Westinghouse Electric Corpora- 
tion, Box. 868, Pittsburgh 30, Pa. 


you can 6 SURE...1¢ iS 


Westinghouse 





TOUGH, LONG-FIBER PAPER 
NOT TRANSPARENTIZED 


o + 
A ' ; ' 


Diagrammatic enlargement of 
cross section of paper with high 
strength but low transparency. 
Fibers are surrounded by air, 
which has different index of 
refraction. Many light rays are 
bent back and do not get 
through 


SAME PAPER 


TRANSPARENTIZED WITH 
FLUID MATERIAL 


+ 





Same paper as “A”, filled with 
oil or other fluid material, giv- 
ing spaces between fibers same 
index of refraction as fibers. 
Reflection and refraction of 
light are reduced and paper be- 
comes highly transparent. But 
transparency is not permanent 
because fluids “bleed” out.t 


SAME PAPER 


TRANSPARENTIZED THE 
ALBANENE WAY 


tT ~~. 


Same paper as “A”, filled with 
an inert synthetic resin, with 
correct index of refraction. 
This is how Albanene is made. 
Its transparentizer does not 
“bleed” out. Albanene holds its 
color and strength and is per- 
manently transparent. ft 


PAPER TRANSPARENTIZED BY 
CRUSHING AND BEATING FIBER‘ 





’ 


Papers are also transparentized 
at the mill by a “beating” proc- 
ess. The fibers are crushed, 
flattened and compacted. Re- 
flection and refraction of light 
are reduced. But the process 
weakens the fibers and the 
strength of the transparent 
paper is low. 


More than 15 tests are made during production of Albanene. For example, each 
production roll is tested for pencil “take”, for pencil erasing and the taking 

of drawing ink. To eliminate human variables, pencil lines are drawn by 
machine. In this way you are assured of the uniformity of working sur- 
face so much desired by draftsmen, and assured of a paper that makes 
cleaner, sharper prints ... now or a generation later. Ask your 

K&E Distributor or Branch for further information. 


t Prove this by making the “drafting tape test” Press a short piece of 


drafting tape on fluid-transparentized paper, ane another on Albanene. 


Strip them off the next day and examine both papers. Notice 
that enough fluid has drifted out of the ordinary paper 

into the tape to destroy much of the transparency. 

And notice that Albanene is not affected. 

What drafting tape does over night, 


time will do naturally. 


*TRADE MARKS ® 
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AVAILABLE IN MANY FORMS 
FOR MANY USES 


Albanene comes in 20-yard and 50-yard 
rolls in various widths and in three 
different weights. For those who like the 
convenience of cut sheets, a new 
Albanene package has been designed. 
It strongly protects the paper in 
shipment and storage, and may be 
opened without mutilating the con- 
tainer, thus serves as a dispenser 

in drafting room or stock room. 
Albanene cut sheets can be 

supplied imprinted to your 


specifications. 
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Once you've discovered the pleasure of 
drawing on Albanene, the next logical step 
is fo save time, trouble and eyesight with 
a K&E PARAGON* Drafting Machine. You 
control your calibrated straight edge with 
a light touch of one hand, for parallel lines 
and lines at any angle. 


Make your lettering letter-perfect and save 
wear and tear on your nerves by using a 
LEROY* lettering outfit. Teniplate grooves 
guide your pen so the finished result looks 
like printers’ type, and the whole process is 
relaxing. There's a wide choice of sizes, 
styles and symbols. 





t unusual bearing design? 
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Unusual? These are onlya :# few of the many Schatz designs ## 


available to engineers who want to cut their costs 
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without sacrificing quality. ‘ They include ball bearings is made of cold drawn parts, a made of machined parts, 
‘ 3 4 
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as regular ball bearings and others as rollers. 
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In fact, the designs shown 4 many asolutionto knotty 4% — anti-friction problems. 
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Get the complete story 


[2 ~ 
e . ts today. Write for 42-page 
Remember, wherever speeds =; Schatz can often save you x: oo ee % Catalog No. 11. 


and loads are moderate “# up to six-to-one on costs. 


4) 


The Schatz Manufacturing Company, Poughkeepsie, New York 
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When The Finish 
is Only 


The Beginning 


HOUGH checking the finish of a bearing 

raceway is but the beginning of many 

such inspections, itsa highly critical 
one. Smooth finish means a quiet-running 
bearing—one that lasts longer, carries heavier 
loads. To test smoothness, Federal uses an un- 
usually accurate measuring device: a “feeler” 
sweeps back and forth across the raceway 
surtace, pie ks up the slightest deviation, then 
translates it into an electrical impulse. By ob 
serving dial indications, the inspector knows 
whether the raceway meets Federal standards. 
From beginning to finish, inspections like 
these are your assurance that Federal bearings 


meet your toughest performance standards, 


The Federal Bearings Co., Ir Poughkeepsie, N. Y. 


- Bederal 


. Ball Bearings 
, : se 
v4 Quality Since 1908 


4 One of America’s Leading 


Ball Bearing Manufacturers 
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with Motodrives... 


@ Small, compact, but rugged REEVES Fractional hp 
Motodrive gives increased output, greater efficiency and 
i luction from your light machinery. In one 
encased in newly-designed, lightweight 
Fractional hp Motodrive brings you: 
face-mounted motor and REEVES 
i 1 varying mechanism for positive, accu- 
ed changes without stops. Horizontal units are 
vertical units 167,” high. Available in 14, 1, 
and *4 hp capacity with speed ratios up to 10:1. 
For heavier duty, integral hp REEVES Vari-Speed 
Motodrives are available with capacities to 30 hp and 
with speed ratios from 2:1 through 6:1. 


with Flexi-Speed Drive... 


@ For extreme versatility in operation and application, 
simplicity and economy in installation and speed range 
of 8:1, choose REEVES new Flexi-Speed Drive. Essen- 
tially a Motodrive without housing, REEVES Flexi-Speed 
Drive is a compact combination of constant speed disc 
ssembly with shifting mechanism, mounted on the drive 
shaft; variable speed pulley mounted on the driven shaft; 
and double-cog belt linking the two. Converts any standard 
motor into a highly flexible variable speed drive. Easily 
idapts for right angle applications. Available in !9, %4 and 
1 hp capac ities 


with Motor Pulleys... 





@ Boost your production in light or heavy duty work ap- 
plications by converting your fixed speed motors to in- 
finitely variable drives with REEVES Vari-Speed Motor 
Pulleys .. . the simplest, most economical way known to 
industry 

Two styles available—Vari-Speed Junior, for use with 
Standard A or B section V-belts, carrying loads up to 1! 
hp; Standard Line, using REEVES Vari-Speed belt, sizes 
up to 10 hp. Speed ratios as high as 4:1 inclusive. 

















opee 4 -anywhere 


you need it! 


need fractional to 87 hp 


Other Units in the — 
Complete REEVES Line! 
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REEVES FLEXI-SPEED DRIVE 





VERTICAL MOTODRIVE HORIZONTAL MOTODRIVE 


\ 


VERTICAL TRANSMISSION HORIZONTAL TRANSMISSION 


REEVES offers many different methods of control 
for changing speeds—either manually or automati 
cally—handwheel, which is standard, electric, or 


completely automatic. 


: —| * {val 
} For machines you buy or build, obtain a// the 
bei] t benefits of stepless speed adjustability by specifying 
t REEVES Drives. Send for catalog, No. K87a-1-3N. 
’ 


ee FD 
| CONTROL 


REEVES VARI-SPEED JR. 
REEVES PULLEY COMPANY + COLUMBUS, INDIANA 


Recognized leader in the specialized field of variable speed control 








Have you © 
temperature control 





problem from 


= 20°: to 550°? 


can meet your requirements... 
often reduce costs, too! 


What's your temperature control problem... high or low limit, fan 
control, temperature control ...on boilers, clothes dryers, unit and 
space heaters, refrigeration and electronic equipment... Klixon 
Thermo-Snap Controls are now meeting the requirements for these 
and other uses in military and civilian products. 

The enormous advantage of the Klixon Control is the simple, 
fool-proof actuating element...the Spencer snap-acting thermo- 
static disc which always makes a quick, clean break or a sure, solid 
make no matter how often it operates. And because the Spencer disc 
is oe it is not affected by shock, vibration, motion or high 
altitude no matter in what position it is mounted. In addition, Klixon 
Controls are small, compact and light in weight. 


Klixon Thermo-Snap Controls, hermetically sealed and open 
types, are available in many types, shapes and sizes, in a wide variety 
of operating temperature ranges. 

Klixon Engineers, specialists in temperature control applications, 
can help you solve your specific problems. Write for their help or 


further information. 
KL am ws TT eamnen 


SPENCER THERMOSTAT 
Division of Metals & Controls Corporation 
911 FOREST ST., ATTLEBORO, MASS. 
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By testing motors under desert conditions 
G.E. gives you more for your motor dollar 


This motor is being removed from the dust chamber at motors——-of all kind- ver yout 


Fort Wayne, Indiana, for inspection by G.E. Engineers, problem, remember ers have bot 
Subjected to many gruelling hours in hot, wind-driven testing facilities and skill to solve it. And if ther 
sand, it has endured conditions tougher than anv it wall a motor in the G-l fhp linne » « etl 


he expected to meet in services special problem, chane 

| ~eu lw rt tect the particular per blems ol dese rt opera- the motor that wi 

tion, the dust chambet Lv piles the enginecring thorougt For more information or « 
hess and preersion at Gen ral | lectrie the resource! Vou! nearby G-I \ppar iltus 


ness that he Ips build better qu ility fractional-horsepowe Company, Schenectad 


2 
Se COR fue poke confide CHE tn — 
GENERAL ELECTRIC 


Need engineering help? , 





NN) Wd ba be aL 





we 


SCOTT AND FETZER PRESENTS PROBLEM to (-! G-E ENGINEERS REDESIGNED the motor windings, and 
kneineer: how | 


to vet a more powerful vet cooler operating eliminated the tape from the field. This solution was worked 
r Kirby Home Sanitation Sy-tem out by the G-E Specialty Motor Department in Fort Wayne. 














12% MORE POWER was achieved by the SAME SIZE, SAME COST to customer INTERCHANGEABLE PARTS, in 
Specialty Motor Department's design. vet the meant no costly redesign of their product, or new motor. eliminate any service prob- 


temperature rise was cut by almost 50%. extra cost for its better motorization lem with older units now in the field. 














Here’s proof that 


It pays to get motor 
application help from G.E. 


Designing skill unbeaten anywhere is behind the significant Scott 
and Fetzer story told briefly on the left. It typifies the practical 
advantages you gain when you take advantage of General Electric's 
motor application service. 

Scott and Fetzer. to get the power they needed, were faced with re- 
designing their product to accommodate a larger. more powerful 
motor. They took their motor application problem to G.E. The 
Specialty Motor Department at Fort Wayne gave them the power 
they needed in a motor of exactly the same size which didn’t cost 
them a cent more! 

G.E.’s engineering experience, skill. and thoroughness, which 
helped Scott and Fetzer, is ready to help you. G.E. Engineers, 
hacked by vears of experience in solving motor problems of every 
kind, will work with you to design the motor which exactly fits 
your special needs, 

Next time you have a motor designing problem, take it to your 
nearby General Electric Apparatus Sales office. General Electric 


Company, Schenectady 5, N.Y. 


Ott cam fl ‘you CO? tilente tr — 


GENERAL @@ ELECTRIC 


need series motor parts? 





MADE TO MATCH YOUR HIGHEST STANDARDS 


Use G-E 


Designed for hear lutyv service where momentary 
erload and no-load operation is experienced, General 


etric heavy-duty series motor parts are complet ly 


ehable in the most rugyved upp ithons, These and the 


normal service parts are designed to prects ly fit vour 
| tieular requirements, 
ENGINEERING KNOW-HOW. |), 


model, or to be sure of the finest design possible for 


Lp rave Vour cur- 


one, it will pay vou to take vour design prob- 


ems toa G-E Motor Application Engineer. His experi- 


ean ! 


eight, and cost, as well as improve tool performance 


ippearance ... and service lite. 


help vou make profitable reductions in size, 


Series motor parts 
for rugged, reliable tools 


GEAR DESIGNING. Because gearing is often an inte- 
vral part of a motor application problem, G kk. main 
tains a gear design group stafled by experts in the field 
ol fine-pitehed vearing. They co-ordinate their worl 
with the motor application engineers to give vou tl 
best combination possible of motors and mes 
parts—the best portable tool vou ean build 

Thi quality and dependabilitv of G-E Series Moto 
Parts. and the experience of G I Applic ation Enginees 
can combine to solve vour design probl ms. Find out 
ihout them. See your nearest General Electric Appa 
ratus Sales Ofhee or write for Booklet GEA-5605 


Sec. TO4-9, General Electric Co., Schenectady 5, N. } 
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ONCE THOUGHT IMPOSSIBLE 


How to reach into a high vacuum tube without 
breaking the seal — once stumped many an 
engineer. 


Have you 
ever worked 
with Bellows? 


“Bellows” haven't been in the engineer- 
ing courses but they have helped to 
solve some of today’s knottiest engineer- 
ing puzzles. 

Clifford Hydron Bellows make flexible 
hermetic seals, permit extension, retrac- 
tion and 360° rotation with 100° metal- 
lic seal. 

In the electronic field Clifford Hydron 
Bellows are used for changing frequency 
inside magnetron tubes, making adjust- 
ments inside hermetically-sealed instru- 
ments, moving variable plates inside 
vacuum capacitors. They are also being 
used as expansion chambers in mercury- 
filled wave guides, oil Slled transformers 
and other electronic and eleccnical equip- 
ment. 

Clifford Bellows come in monel, stain- 
less steel and other metals having very 
low gas transmission and emission prop- 
erties. They are assembled to meet indi- 
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NOW “STANDARD PROCEDURE” 


Today Clifford supplies a whole line of bellows 
to’make a wide range of adjustments and set- 
tings inside a vacuum. 


vidual requirements. Coupon will bring 
you additional information, 

CLIFFORD MANUFACTURING COMPANY, 
122 Grove Street, Waltham 54, Massa- 
chusetts. Division of Standard-Thomson 
Corporation, Sales offices in New York; 
Detroit; Chicago; Los Angeles; Waltham, 
Massachusetts. 





AND HERE'S THE ANSWER 


Moving variable plate inside vacuum capacitor 
was the problem solved through the use of 
Clifford Hydron bellows assemblies by Jennings 
Radio Manufacturing Company. Being leak- 
proof and flexible, Clifford Hydron bellows 
form a perfect seol for the vacuum while per- 
mitting full movement of the variable plate. 


CLIFFORD 


MANUFACTURING CO 
WALTHAM MASS 


tar 


metar SHOWS — 
cnChamores 





Gentlemen: 


points Providing for thermal expansion [ 


ing CL) Differential pressure maintenance 


Compeny Name 


No. and Street 


me eae ee eee 


CLIFFORD MANUFACTURING COMPANY 
122 Grove Street, Waitham 54, Massachusetts 


Transmitting motion between two mediums 
Sealing rotary shafts or packless valves 


Please send me information on bellows application for vacuum tube adjustments. Also for: 


[) Controlling and indicating temperature 


C) Transmitting motion hydraulically to remote 
) Providing shock mounting or vibration dampen- 








STOP 
YOUR CONTACT TROUBLES 
BEFORE THEY START 





Gas brazing equipment. Induction brazing unit. Not One eT But Five ! 
ri 'g " . 


All five types of brazing equip- 
ment are available at Mallory to 
meet your particular needs. 


On even the simplest button or rivet contact, trouble 
can start with the wrong method of bonding. Size, 
shape, nature of the material, frequency and degree of 
impact, tooling costs and production quantities... 
all must be considered in selecting the one best method 
of brazing. 


Mallory is equipped to make completely unbiased 
decisions in selecting the best and most economical 
brazing technique for any type of contact or contact 
assembly. Our plant is equipped with all five types of 
brazing equipment... as well as four types of resist- 
ance welding equipment. Facilities are available in the 
laboratory as well as on the production floor. Produc- 
tion techniques are worked out ahead of time... 
before production runs are started ...so0 you can 
be sure of completely dependable contacts, economi- 
cally produced. 


This i: only part of the story, however. If you want the 
rest of it, our engineers will be glad to send you com- 
plete information ...or answer any questions you 
may have regarding the design and production of the 
contacts for your products. 


Expect more... 
Get more from MALLORY 


Controlled atmosphere furnaces. 


In Canada, made and sold by Johnson Matthey and Mallory, Ltd., 110 Industry Street, Toronto 15, Ontario 


Electrical Contacts and Contact Assemblies 





Electromechanical — Resistors * Switches * Television Tuners * Vibrators 
Electrochemical—Capacitors « Rectifiers * Mercury Batteries 
Metallurgical —Contacts + Special Metals and Ceramics * Welding Materials 


eet ae a Cts tae Y SERVING "NDUSTRY WITH THESE PRODUCTS: 


ALLOR 





INDIANAPOLIS. 6 INDIANA 
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ABRASION RESISTANCE 
CHEMICAL RESISTANCE 


These properties of neoprene make a better 


STORAGE BIN 





Inflatable panels mounted on the inner walls 
of storage bins offer a new way to eliminate 
“hang-ups” due to jamming of the contents. 
Each panel is composed of an elastic neoprene 
diaphragm covering a steel plate and bonded 


to it on the back. Fed by compressed air, the 








diaphragms balloon out and then release ... 
break up jams and keep materials moving. 
This new-type “inducer” works equally well 
on fluffy wood flour, chemical salts that form a 
solid cake in a bin, and even heavy viscous mud. 
A control device governs the amplitude and 
frequency of inflation, permitting adjustment 
for best results. Other advantages include quiet 
operation, better mixing action, and freedom 
from the contamination and damage often 
caused by mechanical agitators 
These inflatable panels owe much of their 
versatility to neoprene’s remarkable properties. 
For neoprene combines the required flexibility 
with the toughness to withstand severe abra- 
sion. And because of its resistance to flex crack- 
DEFLATED ing and to attack from oil and chemicals, the 
panels remain free from weak spots or leaks. 
It’s another examp!'e of the exceptional oppor- 
Courtesy 


Gerotor May Corporation 
Baltimore 3, Maryland 


tunities in design offered by Du Pont neoprene, 


PROPERLY COMPOUNDED 
NEOPRENE WILL RESIST: 


BETTER THINGS FOR BETTER LIVING . .. THROUGH CHEMISTRY 
~~, 


i sf NEOPRENE 


Air ond Gas Permanent || Abrasion, Cutting, | Oils, Solvents, The rubber made by Du Pont since 1932 


Diffusion Distortion Chipping most Chemicals 


od & ws J 





Sve 


CSNs 
Mh 


Low Temperature Sunlight and 
Stiffening Weathering 


FREE ! tHe NEOPRENE NOTEBOOK 


Each issue shows new, unusual applications of neoprene 
new products . improved designs. The neoprene 
application cited above is covered in detail in Notebook 


Oxidation No. 53. Add your name to the mailing list today 











E. I. du Pont de Nemours & Co. (Inc 
Rubber Chemicals Division |’ E-11, Wilmington 98, Del 


Name _ SS 


Firm _ 


Address 
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hat’s U.S. Rubber doing 


with hydraulic oil seals? 


Shown on this tractor is the machined 

cylinder whose pistons contain the 

‘U” cups used as hydraulic oil seals 
. ; ots 


U.S.” is making hydraulic oil seals do a better job by 
constructing them of Enrup, a thermosetting plastic 
compound fabricated and molded entirely by United 
States Rubber Company engineers. Five sizes of this 
seal are being used on machined cylinders on tractors 
and other heavy road-building equipment. These seals These are the “U” cups 
last much, much longer than the seals previously used. made of Enrup, used as a 
Enrup has unusual abrasive resistance, can be molded hydraulic oil seal on trac- 
to close tolerances, and can be machined. It has high tors and other heavy road- 
impact strength and great toughness. You may find that building equipment. 
Enrup is just what you have been seeking to improve 
your product. Consult any of the 25 “U.S.” District 
Sales Offices, staffed with engineers to serve you, or 
write to address below. 


Between the extreme elasticity of soft rubber 
(the strip at the extreme left) and the rigidity 
of hard rubber (strip at extreme right) are 
4 strips of Enrup. Note varying degrees of 
flexibility, making Enrup a true bridge be 
tween hard and soft rubber 


“U.S.” Research perfects it 
“U.S.” Production builds it 


U.S. Industry depends on it 


UNITED STATES RUBBER COMPANY 


MECHANICAL GOODS DIVISION - ROCKEFELLER CENTER, NEW YORK 20, N. Y. 
Hose « Belting « Expansion Joints « Rubber-to-metal Products «+ Oil Field Specialties + Plastic Pipe and Fittings « Grinding Wheels « Packings + Tapes 
Molded and Extruded Rubber and Plastic Products « Protective Linings and Coatings « Conductive Rubber « Adhesives + Roll Coverings « Mats and Matting 
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NOVEMBER 











Order 52100 
tubing today... 


TEED 52100 tubing on the double for a rush hol- 

low parts job? Phone or wire today and we'll 

ship within 24 hours. One hundred and one sizes of 

Timken* 52100 steel tubing—from 1” to 10%” O.D. 
—available for less-than-mill-quantity orders. 

Timken 52100 steel will do most of your hollow 
parts jobs, often can be used in place of more expensive 
steels. It's a high-carbon chrome steel and is through 
hardening in moderate sections. Can be heat treated to 
file hardness and tempered back to any desired point. 


52100 is ideal for hollow parts jobs such as aircraft 


YEARS AHEAD—THROUGH EXPERIENCE AND RESEARCH 


SPECIALISTS 
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IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS 


( =e 
NOVEMBER 











We'll ship 
tomorrow 


parts, ball bearing races, pump parts and plungers, 
collets, bushings, spindles, grinding machine parts 
and precision instrument parts. 

As America’s pioneer producer ut 52100 tubing, the 


Timken Company has a backlog 


of experie ce that 
can’t be topped. Result: you get uniform high quality 


from tube to tube and order to order. 


For immediate delivery of your less-than-mill-quan- 
tity orders, write, or phone The Timken Roller Bearing 
Company, Steel and Tube Division, Canton 6, Ohio. 
Cable address: “TIMROSCO”", 


TIMKEN 


AND SEAMLESS 








MAXITO 


Overload Release 


CLUTCH 


minimizes 
AT THE 
GILLETTE SAFETY RAZOR CO. 


The Maxitorq automatic Overload Release Clutch was 
designed especially to protect high-speed machinery, and 


we are gratified to have testimonials such as the following: 


“The Gillette Safety Razor Company chose the Maxi- 
torq Overload Release Clutch to protect a section of 
their blade and shaving cream packaging machines 
against costly down-time due to unpredictable machine 


jams 


Over a period of a year, wrapping millions of blades 


per week, Maxitorq Clutches have eliminated machine 


machine 


THIN 


___ BLADES 
Eqs itie-ce 


Down-Time 


down-time except in a few minor instances. Thus, more 
constant production his been maintained in the pack- 


aging department.’ 


When an accidental overload occurs, the clutch automatic- 
ally releases, stopping the machine, preventing damage to 
machine and product. When the jammed condition has 
been cleared, the clutch is re-engaged and the machine is 
again in operation. By means of a simple finger-tip adjust 


ment, the clutch is set to transmit the normal running load 


There are six sizes, 44 to 5 h.p. @ 100 r.p.m.; max. working 
torque ft. Ibs. 13 to 263. Maxitorg “floating” discs prevent 
heating in neutral, and all assembly, take-apart, and adjust 


ments are manual; disengagement is instant and complete 


Submit your clutch problems to our engineers for practical 
solutions. 


SEND FOR CATALOG NO. PE-11. 











THE CARLYLE JOHNSON MACHINE COMPANY 


MANCHESTER 


CONNECTICUT 
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GRAMIX. pearincs in new 


swinging hub casters help shop trucks roll 
smoothly over rough, bumpy floors 


. « 


The new swinging hub caster is designed and built by Standard Manufacturing Company 
of Mt. Airy, North Carolina, for shop trucks, dollies, trailers and other materials 
handling equipment. Operating on a clever adaptation of a spring-centering 
principle, the new caster “steps” over bumps, protecting the cargo it carries 

from shocks and jolts and providing a smooth, virtually noiseless ride over rough, 

uneven floors. GRAMIX bearings at the hub of each caster help account for this 


remarkable performance. These bearings have a porous structure and can 
be oil-impregnated during manufacture to provide a constant film of oil at 
the bearing surface, insuring smooth, quiet operation and helping to 
absorb vibration. Designed for a rated load of 800 Ibs. per wheel, the 

casters consistently carry loads up to 2000 Ibs. per wheel with ease. GRAMIX 
bearings, gears and other parts are compacted from powdered metals under 
pressures up to 70,000 Ibs. and sintered in high temperature furnaces. 
They can be produced in relatively complicated shapes to tolerances as close as 
0005”. They need little or no machining thus virtually eliminating 

scrap loss and waste. GRAMIX parts are strong and tough and will usually 
outperform and outlast similar machined parts for only a fraction of the 

cost in production quantities. They can increase the efficiency of your 
products and perhaps reduce your costs considerably. 





GRAMIX CATALOG FREE 


The new illustrated GRAMIX catalog is full of facts and figures, 
charts and data that tell you all about GRAMIX parts. Chances 

are it will suggest many ways in which GRAMIX parts can 
improve your operations. Write us today for your free copy. 


THE UNITED STATES GRAPHITE COMPANY 


DIVISION OF THE WICKES CORPORATION © SAGINAW, MICHIGAN 
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Ne \wh\w/e. 


NEVER SHRINKS OR DRIES OUT. Both these gaskets were used for 
in a gear pump circulating hot hydraulic oil. The 
gasket (left) lost its dried out 
hard, britth right) r 

unaffected, 


months 
plant fiber 
shrank, 


rine d 


six 
plasticizer 
gasket 
photograph clearly 


glycerine 
The 
the 


be can 


Accopac 


virtually shows. 


as 


40 


AVavAl 


Investigation oft he ld complaints showed a lamp manu- 
he had 


whic h were 


tacturer 
kets 


Vapor 


in unusual gasket problem. His gas- 
doing a good job of keeping water 
out, were nonetheless causing considerable dim 
The 350° F. heat of the 
in the gaskets. The extracted binder 
dark deposit at the base of the lamp cover. 

To this, he 
fiber gasket material 


testing p ved that 


ming. lamp vaporized the 


binder formed a 


tried 


kind of 
Accopac severe 
Ac filled both his basic re 


i vapor tight joint under the low 


correct an entirely new 
Armstrong s 
opac 
quirements—it m icle 
pressure of hand-tightened nuts, and its binder stayed 
in the gasket 

Won't shrink or dry out. Accopac contains only one 
binder Unlike most fiber 


! Accopac is not made by dip saturation, but by 


non-extractable latex ma- 


terials 
a patented 


For this 


variation of the beater saturation process. 


reason Accopac gaskets won't lose their 


ARMSTRONGS 
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Solves Serious dimming problem 


binder to heat or solvents. They also have nearly-per 
tect dime ns nal st bilit Ve long px riods ot Sstorace 


Cork particles add compressibility. As you can se 
from figure 2, Accopac has a compressibility unusual 


in fiber materials. Thous of tiny cork par 

ticles are blended with th r and latex to ® 
\ 

assure you of a tight seal und low pressure ‘\ 


FREE GASKET MANUAL 


For full information on Acco] 

and other versatile gasket mate la) 
rials, write for the 24-page manual — 
“Armstrong's Gasket Materials.” In 

addition to full product data, it 

contains the latest Government and 
SAE-ASTM _ specifications, plus 

helpful design information, includ 

ing sections on cost reduction, gas 

ket tolerances, flange design, etc. 

Write Armstrong Cork Company, 
Industrial Division, 7011 Irvin 300 os ees 


Street, Lancaster, Pennsylvania. | } } YOAD TH: PSI 


HIGH COMPRESSIBILITY of Acx is wn by th d-compres 
sion curves. With light or stamped n s, this compressibility 
AC 4 | ‘OPA illows gaskets to conform to irregularities and seal without distorting 
the Hange. On heavy flanges, Accopac gaskets seal without crushing 
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» « « Because we have a unique glass fiber 
product with an amazing combination 
of properties that may well be just 
what you're seeking. 


The product is ULTRALITE, the only insuiation 
of l-o-n-g glass fibers. It won't rot, burn, absorb moisture, 
or support insect life. It won't chip, dent, flake, break or 
deteriorate with age. Most important of all, ULTRALITE is 
r-e-s-i-l-i-e-n-t. You can compress it, shake it, bend it, bump it—yet 
ULTRALITE springs dack into original shape and thickness, and 
retains its original thermal and acoustical values. 
This unique insulating material — available in rolls or in ready-to-use 
die-cut pieces, with or without facings adhered — has been 


enthusiastically received by design and development people and 


production superintendents. It is saving time and money, as well as 
improving product efficiency, in trucks and trailers, railroad cars, house 
trailers, furnaces, air conditioners, household appliances, portable 
coolers, automobiles, and other insulated O.E.M. equipment. 


If the control of heat, cold or sound is important in the manufacture 
or delivery of your product, it can pay you well to get the 
facts on this superior thermal and acoustical insulation. 
To find out what ULTRALITE will do for you, write today 
for samples, applied cost comparisons, and 
complete performance data. 


216 W. 10th St. © Kansas City 6, Mo. 
New York © Chicago © Philadelphia © San Francisco © Los Angeles © Houston © Tulsa « Ft. Worth @ Detroit 


’ 
A : 3 . ree a Re 
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OF ROCHESTER 





COPPER PLATING 


In GM Steel Tubing, Rochester Prod- 
ucts offers you the on/y steel tubing 
available with COPPER PLATING. 
Without adding copper, you can braze 
the tube to other parts such as fins or * 
plates. One user reports material sav- 


ings of 1200%! 


LESS ‘SHORT END’’ WASTE 


FEWER JOINTS— 
LESS CHANCE OF LEAKAGE 


LOWER PRODUCTION COSTS 





Only GM Welded Steel Tubing is 


available in 1500-2000 foot random BRAZE without 
coils... as well as in straight lengths, adding copper 


evan (esutiaemcem Zoltan selaalilertelelet ites 
SAVE time and 


from \%&” to %s” O.D.. in a choice of matertal 


plain, Terne coated, copper plate, or 





exclusive GM copper Fuse-Kote finish. 


4; 


Mass-produced by Rochester Products at SEND FOR 47/77 BROCHURE 


Products for Great 


GM Steel Tubing lends itself to all types of , this new, iHustrated, fact 


aan rate Ol Pundreds of thousands of feet daily, 


' i d brochure tells how GM Sree 
fabricating operations. We believe it will valli ’ , 


help solve design and 
pay vou to consider its many tin 


ems. Send tor your 
ind-monev-saving featu 


“7? ROCHESTER PRODUCTS, pivision oF GENERAL MOTORS, Rochester, N.Y., U.S.A. 


(BN) STEEL TUBING 
44 
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Thru Better 





how MICRO switohos 


| Rr 
~ x - . 


. ~ 


ARELY in recent years has the demand upon designers 
for better products been more pressing. Indications mul- 


tiply that the long-expected “‘buyer’s market” is now with us, 


For the first time in many years it is not enough to have a 
product to sell. “‘How soon can | get delivery?” has been re- 
placed with such inquiries as “Just what will it do?,”” “How long 


will it last?” and the all-important “How much does it cost?” 


As manufacturers and their design and sales staffs prepare for 
this new competitive market, the pressure is on design and 
development engineers to re-evaluate every part, every com- 
ponent and every product to improve its performance, in- 
crease its life and, perhaps, to reduce its cost. 


If your organization is seeking ways to improve its position 
in the competitive field, MICRO has a message for you. This 
is particularly true if a more efficiently designed product is 
indicated. Or, perhaps, you wish it to do things that other 


similar products won't do, 


Nothing so stamps a product as being of high quality as 
absolute reliability. To the manufacturer it means the enhance- 
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ment of his good name. To the dealer it means freedom from 
maintenance and costly warranty replacements. To the cus- 


tomer it means long and satisfactory performance, 


To this search for increased reliability MICRO brings a small, 
precision switch for those designs where less accurate switches 
won't do. This is because MICRO switches are so well and 
precisely built and have such uniform quality of operation 
that, once installed, their accurate performance is so routine 


that their presence is almost forgotten, 


A switch to control the thermostat in a refrigerator or an air 
conditioning unit, for instance, must always operate within 
exceedingly close differential control, Even a slight drift can- 


not be tolerated. 


A switch in a household appliance, which turns on the water 
to operate a motor, must turn on the water at exactly the 
same water pressure each time. Too little water pressure and 


the motor starts too soon... too much and water splashes over, 


A switch in a business machine is required to stop the 


machine if even the thickness of an extra sheet of tissue 


paper passes beneath the switch actuator, 


These are some of the contributions MICRO switches have 
made to absolute reliability in the design of better products. 
MICRO field engineering is available to assist you in the 
selection of the switch that will enable your product to do 


things other products won't do, 


MAKERS OF PRECISION SWITCHES 


FREEPORT, ILLINOIS 








A DIVISION OF 
MINNEAPOLIS-HONEYWELL REGULATOR COMPANY 





Why are kitchen strainers, tea strainers, 
flour sifters, french fryers, automatic dish 
washer baskets and many other kitchen 
tools made of Reynolds tinned wire cloth? 


‘Because tinning means resistance to 
rust and tarnish resulting from contact 
with milk, water and atmospheric gases. 


tata hee 


Fat, 
ettedenorn 


Tinned wire cloth is also resistant to 
phosphoric acid, ammonia, carbon tetra- 
chloride, etc.; and substances present in 
motor fuels and other petroleum products. 


And, wherever high speed soldering is 
a factor—as in electrical products— 
Reynolds tinned wire cloth is a natural. 


Whether your products are used in the 
kitchen, dairy, food processing and pres- 
ervation, or the beverage, petroleum, or 
electrical industries—you'll be inter- 
ested in Reynolds Wire Cloth. And, tin- 
ning is. only one of the many special- 
needs demands that Reynolds Wire Cloth 
is or can be made to meet. Consult 
Reynolds engineers. No obligation. 


tre roe tee ee 


Ati 


protects performance 
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rere e ee 
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REYNOLDS WIRE DIVISION, nationat-stanoaro co. DIXON, ILLINOIS 


ATHENIA STEEL.Clifton, N. J. Flat, High Carbon, Cold Rolled Spring Stee! 
WATIONAL-STANDARD..Niles, Mich. Tie Wire, Fabricated Braids and Tape 
WAGHER LITHO MACHINERY Jersey City, N J. , _.. Metal Deserating Equipment 
WORCESTER WIRE WORKS. Worcester, Mass....Reund and Shaped Stee! Wire, Small Sizes 


Divisions of National-Standard Co. 
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FILLING 
STATION 


..FOR LONG-LIFE 
LUBRICATION 





Telechron Synchronous Timing Motors 


Seal the oil in with the moving parts, and they'll both last longer. That's the 
simple reason behind the long, dependable life of Telechron Synchronous 
Timing Motors. 


Into each motor goes a measured amount of special oil—carefully formulated 
for the particular service the motor is to perform. Then the unit is sealed. Dirt 
and dust can’t get in. Lubricant is lifted by capillary action from the reservoir 
to all bearings, and flows continuously to all gears, efficiently . . . so efficiently, 
in fact, that many Telechron motors are still operating accurately and depend- 
ably after 20 years of continuous use. 


There are other advantages, too, in Telechron Synchronous Timing Motors. 
Quick starting, due to the lightweight rotor. Power-line accuracy, because of 
true synchronous operation. Cool running, with the field coil isolated from the 
rotor unit. Altogether, a combination of worth-while features unique in the field 
of electric timing. 


Telechron motors are available in a wide range of speeds and torque ratings, 
and for any standard AC power source. Get full details. Write Telechr. 1 
MODEL H-10. Low-cost, light-duty motor Department, General Electric Co., 111 Homer Ave., Ashland, Mass. 


capable of handling high momentary peak 
loads. Ideal for washing machines, dish- 
washers, refrigerators, and other appliance 
mete NE ? 
C 
lelechuon 
MARK OF TIMING LEADERSHIP 


timer uses. 
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fastener ideas of the future 


Back in 1942, the Size-Mark on Socket Cap Screws was con- 
sidered a visionary idea, attainable only in the distant future, 
by most fastener authorities. Ground Threads on Socket Set 
Screws were thought another of such “dream” developments. 


But Parker-Kalon licked the problems, delivered both im- 
provements within the year, on P-K Socket Screws. 

Originator of so many of the fasteners essential to modern 
assembly methods, Parker-Kalon has always preserved the 
pioneering spirit. You can continue to look to P-K for the 
fastener ideas of the future, delivered today. 


Get samples of P-K Socket Screws . . . and compare. See 
why they'll put your product a step ahead . . . assembly-wise 
and sales-wise. 





= 


= 
7 , PARKER-KALON’ 


Aa 


SOCKET SCREWS 


The only Size-marked Socket Cap Screws 
The first Ground Thread Socket Set Screws 


* . 
— 
ZB 5 { 
& \ 
f 


PIPE PLUG 


INDUSTRIAL 
FLAT HEAD BUTTON HEAD SHOULDER SET HEX KEY DISTRIBUTOR 


steers your 
SOCKET SCREW DIMENSION FINDER 


Helps you plan assemblies. Pocket size plastic slide chart gives 
essenticl dimensions of all types of P-K Socket Screws. For a free to the best 
Dimension Finder, Socket Screw samples, or other dota, see your 

P-K Distributor. Or write: Parker-Kalon Corporation, 200 Varick values. 
Street, New York 14, 


supply dollars 
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CASE HISTORY: Chrysler Self-Energizing Disc Brake* 


Two, lightweight, cast aluminum pressure 
plates are used in the advanced design Chrysler 
Disc Brake to quickly dissipate heat generated 
in braking. This is one example of how alumi- 
num’s superior heat transfer can be used to 
advantage . . . in this case to improve braking 
efficiency and to prolong brake life. 

Other advantages that are proving equally 
beneficial to manufacturers and operators of 
cars and trucks include aluminum’s low cost, 
light weight with strength, ease of fabrication, 
electrical conductivity and corrosion resistance. 
These factors have influenced the widespreac 
use of aluminum for pistons, transmission and 
torque converter parts, carburetor bodies, gen- 
erator and starter parts, battery trays, window 


*Standard Equipment on Crown Imperial Models 


frames, trim and a host of other parts and 
accessories. For more information send for the 
free folder, ‘““Here’s What The Automotive 
Industry Is Doing With Aluminum.” 


In almost every industry a change to aluminum 
has provided manufacturing economies, im- 
proved designs and, at the same time, increased 
sales appeal. Ask Reynolds Aluminum Special- 
ists to help you apply aluminum’s advantages 
to your products and production. 


Call the nearby Reynolds office listed under 
*‘Aluminum” in your classified telephone direc- 
tory. Also write for complete index of design and 
fabrication literature. Reynolds Metals Co., 
2561 S. Third Street, Louisville 1, Kentucky. 


See ‘‘Mister Peepers’’ on NBC-TV. Consult local listings for time and station. 





MODERN DESIGN 


HAS 


ALUMINUM 


ALUMINUM™ [WN Mino 
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New Waldes Truarc GRIP Ring requires no groove, 
holds fast by friction, can be used over and over again 


The Waldes Truare Grip Ring is a new, low cost fastener 
that provides a positioning shoulder secure against mod- 
erate thrusts or vibration. Installed on a straight un- 
grooved shaft, the Truarc Grip Ring can be assembled 
and disassembled in either direction with Truarc pliers. 


The Grip Ring can be installed tightly against a machine 
part in order to take up end-play. The basic Truarc 
design principle assuring complete circularity around 
periphery of the shaft and the ring’s unusually large 
radial width combine to exert considerable frictional 
hold against axial displacement. The ring can be used 
again and again. 


Find out what Waldes Truarc Retaining Rings can do for 
you. Send us your drawings. Waldes Truarc engineers 


SHAFT DIAMETER 


5555-12 | 5555-13% | 5555-18 5555-37 





RING DIMENSIONS 


} 


Thickness 
| 
| 





_ 
° 
- 


+.0015 | +.002 


4 


.285 364 


.078 .097 


.042 


.042 


34 





will give your problems individual attention without 
obligation. 


SEND FOR NEW CATALOG ® 


WALDES 


HUARC 


REG. U.8. PAT. OFF. 


RETAINING RINGS 


WALDES KOHINOOR, INC., LONG ISLAND CITY 1, NEW YORK 


WALDES TRUARC RETAINING RINGS AND PLIERS ARE PROTECTED BY ONE OF HORE OF THE FOLLOWING 
U.S. PATEMTS, 2.962.947: 2.902.908; 2.416. O52 2.420.021; 2.420.941; 2.499.705: 2.461.046: 2.655.168 
2.403.380; 2.483 383: 2 487 BOT: 2.487.803: 2.491 306: 2.509.081 AND OTHER PATENTS PERDIRG 





Product Engineering — November, 1953 


20 











| 
| 
| 
| 
| 


Waldes Kohinoor, Inc., 4 
47-16 Austel Place, L.1.C. 1, N. Y. 


() Please send me sample Grip-Rings 
(please specify shaft size ) 


() Please send me the complete Waldes Truarc 
catalog. : 
(PLEASE PRINT) 


PID iccncenenen: 
Title 
Company 


Business Address 


a — State 


hon cnc en a a a eneensenenaneneneabenananal 














The world’s largest “off-the-road” truck, Model 60 Dart, hauls 60 tons of cop- 
per ore from the huge shovels in the pits of The Bagdad Copper Mines of Bagdad, 
Arizona to the mine rim over tortuous, twisting, climbing roadways impossible for 
any other means of transportation. Contributing to the desired performance of this 
mammoth vehicle, Lord Bonded-Rubber Mountings cushion the twin radiators 
against vibration and shock, thus protecting the vital cooling system and reducing 
maintenance costs. 

The two 350 hp. diesel engines and transmission assemblies are protected from 
the shocks of rough going by Lord Mountings . . . these same mountings provide a 
barrier between damaging engine vibration and the truck itself. To complete the 
job Lord Mountings protect the cab. 

As rugged as the products they protect, Lord Bonded-Rubber Parts are used 
every day to improve the performance of industrial products large and small . . . 
Let us work with you. 


BURBANK, CALIFORNIA DALLAS, TEXAS PHILADELPHIA 7, PENNSYLVANIA DAYTON 2, OHIO 
233 South Third Street 413 Fidelity Union 72S Widener Building 410 West First Street 
Life Building 


DETROIT 2, MICHIGAN NEW YORK 16, NEW YORK CHICAGO 11, ILLINOIS CLEVELAND 15, OHIO 
311 Curtis Building 280 Madison Avenue 520 N. Michigan Ave. Room 811 Hanna Building 


LORD MANUFACTURING COMPANY « ERIE, PA. 


Headquarters 
VIBRATION Con ROL 
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(Adverti 

Lord Vibration Control 
Mountings . . . The Most 
Effective Protection For 
Electronic Equipment 

In the rapidly advancing field of 
electronics, the control of destructive 
vibration and isolation of damaging 
shock are prime factors in the con- 
sideration of design engineers. Lord, 
Headquarters for Vibration Control, 
is constantly working with electron- 
ics engineers to improve the methods 
for protecting sensitive mechanisms. 

For instance, Varo Static Con- 
verters which change alternating to 
direct current for aircraft with less 
than 1% voltage rpple are pro 
tected against shock and vibration 
by Lord Mountings. High fidelity 
Audio frequency electronic equiy 
ment such as Collins Radio Com 
pany manufactures is protected from 
vibration and shock through the use 
of Lord Mountings, The 212A-1 
Broadcast Station Speech Input 
Console by Collins requires 28 Lord 
square Plate Form Mountings to 
protect each amplifier stage individ- 
ually. This prevents mechanical in 
teraction between stages and lessens 


acoustical feed-back effects. 


Again the Agnew Spark Plug 
Welder by Agnew Electric Company 
uses Lord Mountings to support the 
electronic weld timers to prolong the 
useful service life of Mercury Vapor 
Tubes. 

Lord Mountings, which you see 
illustrated in the accompanying ad 
vertisement, are used in a wide 
diversity of applications to protect 
electronic equipment and sensitive 
instruments. Business machines and 


such sensitive mech 


anisms, the accu- 
racy of which must be perfect, are 
improv ed in operation and | rotected 
from damaging vibration and shock 
by Lord Mountings 

The Lord Manufacturing Com- 
pany, Erie, Pa., offers a vast reser- 
voir of recorded experience in the 
solution of vibration and _ shock 
problems. Your request for help on 
your own problem is welcomed. 


= 


Maximum Electronic Performance 


in any WEATHER” 


| 
| 
| 
| 


” TEMPROOF MOUNTINGS 


ON Cc 618S-1 


TRANSCEIVER~ 


SENSITIVE electronic equipment for airline trans- 
mitting and receiving must give continuously accurate 
results. For instance, note this “inside” view of the Col- 
lins Transceiver, mounted on Lord Temproof Mount- 
ings which isolate it from vibration and shock. Lord 
Temproof Mountings function efficiently throughout 
operational ranges of temperature from —80° to 
+250°F. The Collins Transceiver with automatically 
tuned elements for maximum flexibility and high power 
output delivers maximum performance in any weather, 
completely protected from vibration, shock and exces- 
sive equipment motion at resonant frequencies by Lord 
Temproof Mountings. 

May we give you further details on this Lord appli- 
cation or help you solve your specific mounting require- 
ment? 


= 





Cero ores 
¥ 


IT 


BURBANK, CALIFORNIA DALLAS, TEXAS PHILADELIHIA 7, PENNSYLVANIA DAYTON 2, OHIO 
233 South Third Street 413 Fidelity Union 725 Widener Building 410 West First Street 
Life Building 


DETROIT 2, MICHIGAN NEW YORK 16, NEW YORK CHICAGO 11, ELINOIS CLEVELAND 15, OHIO 
311 Curtis Building 280 Madison Avenue 520 N. Michigan Ave. Room 811 Hanna Building 


_____— LORD MANUFACTURING COMPANY « ERIE, PA. 
headquarters 
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“We expect 20 years of service or more 
from these American Quality Springs” 


.--says SIMMONS COMPANY, World’s largest producer of sleeping equipment 


~veRY housewife in America knows that the name 

4 Simmons is an ironclad guarantee of quality when 
it appears on a mattress or sofa. 

If you visited any of the 7 Simmons factories, you'd 
know why. Simmons has built an unparalleled reputa- 
tion by insisting on fine workmanship and highest 
quality component parts. 

Look at the famous Hide-A-Bed shown here. You 
don’t have to yank and pull to open it into a comfort- 


able bed. It glides open easily on 6 counter-balance 
American Quality Springs. Each of these 9-inch 
springs must withstand a stretch to 15 inches. In a 20- 
year period, these 6 helical springs are stretched to the 
limit 14,600 times. 

We produce these springs for Simmons using a high- 
grade oil-tempered wire. As a result, the finished 
springs meet very close load tolerances, and they are 
consistently straight. 


If you need a typewriter spring, an automobile axle 
spring, Or a spring to support a giant locomotive, 
American Steel & Wire will help you design it. Then 
we'll produce it—any size, any grade of steel, any 
shape, any finish. You'll get all this at a price you 
never thought possible. 

Just call your nearest American Steel & Wire office. 














AMERICAN STEEL & WIRE DIVISION, UNITED STATES STEEL CORPORATION, GENERAL OFFICES: CLEVELAND, OHIO 
COLUMBiA-GENEVA STEEL DIVISION, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA., SOUTHERN DISTRIBUTORS © UNITED STATES STEEL EXPORT COMPANY, NEW YORK 
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This fastener 
works 
through thick and thin! 


Spring-Lock—the easy-to-use removable fastener for mod- 
ern designs—works whether panel thicknesses run over 
or under specifications! Spring wire deflects automatically 
to handle greater or lesser thicknesses. Spring-Lock’s de- 
sign flexibility makes it more than a fastener: it can be 
adapted as a shelf support, door strike, knob or any 
similar panel-mounted device. Many standard shapes and 


sizes of Simmons Spring-Locks are available from stock. 


SIMMONS FASTENER CORPORATION 
1751 North Broadway, Albany 1, New York 


Simmons 


JUST OUT 
NEW 36-PAGE CATALOG WITH APPLICATIONS 


QUICK-LOCK 
SPRING-LOCK 
ROTO-LOCK 
LINK-LOCK 
DUAL-LOCK 
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HERE'S HOW SPRING-LOCK WORKS 


1, Insert fastener. 2. Half-turn locks it in place. 


With production costs on the uptrend, you can 
figure on Spring-Lock as an assembly time 
and money-saver, because: 

@ Installation is BLIND 


@ Installation is EASY: no special tools are 
needed 


Installation is QUICK: a half-turn locks it 
in place 

@ Installation is SECURE: the spring steel 
locks the fastener, resists vibration 


Send for details and samples, or write us about 
your fastening problem. 
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DUCTILE IRON GEARS 
provide 


Superior Strength 
with &xcellent 
Résistance to Wear 


Large Gears... such as these 

Ductile Iron girth gears drive 

large tube mills in the cement and mining indus- 

tries. Put into service without heat treatment, they 
In addition to excellent castability, ready machinability normally provide 92,000 to 100,000 psi ultimate 


and moderate cost, Ductile Iron offers properties that are _ tensile strength, 3 to 5% elongation, and 270-290 
vital in a gear material. BHN on the tooth surface. 


For along with high strength and measurable ductility, 
Ductile Iron “as cast” combines good resistance to wear and 
galling, with superior values for notched endurance limits. 


Ductile Iron can be heat treated to provide tensile 
strengths of over 150,000 psi. It develops surface hard- 
nesses of over 600 BHWN after flame or induction hard- 
ening. Service data show also that annealed Ductile Iron 
develops impressive properties which result in peak per- 
formance. 


Ductile Iron can provide a chilled, carbidic, abrasion- 
resistant surface supported by a tough ductile core. No 
other single material combines these properties. Still an- 
other advantage is its ability to damp out vibrations that 
otherwise might build up stresses to dangerous levels. Medium Gears produced in heat treated Duc- 


Send us details of your prospective uses, so that we may tile Iron have replaced steel gear castings and 
suggest a source of supply from some 100 authorized foun- Sergings in papermaking end allied equipment. 

- , , ‘ Annealed Ductile Iron can be machined at a 
dries now producing Ductile Iron under patent licenses. rate of 2 to 3 times that of good quality gray 
Request a list of available publications on Ductile Iron .. . iron of comparable hardness. 


mail the coupon now. 





The International Nickel Company, Inc. 
Dept. 20, 67 Wall Street, New York 5, N. Y. 


Please send me a list of publications on: DUCTILE IRON 


PE-11-53 


Name 
Company 
Address 


Small Gears... also worms... exemplify an 
City - i tata ne a application of Ductile Iron in the railroad field. 


THE INTERNATIONAL NICKEL COMPANY, INC. wewvor’s'x\y 


56 Product Engineering — November, 1953 








: Pande BS ZG 
seams 


> 








ICKERS., 


Balanced Vane Type Pump 


Under the very best conditions, cold weather puts a strain on starting 
equipment. Every part of the engine is stiffer, and the cold seriously 
decreases the power of the starting battery. If the hydraulic system has 
a pump with fixed teeth or lobes, this starting load may be seriously 
increased above normal. 

Vickers Balanced Vane Type Pumps start af practically no load. At rest 
and at normal starting speeds, the sliding vanes are retracted . . . only 
after the engine fires do the vanes extend and pumping begins. As a 
result, cold weather starting is much easier when a Vickers Vane Type 
Pump is used. 

Get in touch with the nearest Vickers office for full information. 


(Left) Schematic diagram of Vickers Balanced 
Vane Type Pump showing how sliding vanes 
are retracted at normal engine cranking speeds. 
No vil is pumped and there is practically no 
starting load. 


(Right) Similar diagram of Vickers pump 
showing how pump vanes are extended when 
engine is running. Pumping then begins and 
continues at all engine speeds 


ICKERS Incorporated 


DIVISION OF THE SPERRY CORPORATION 
54 OAKMAN BivD. * DETROIT 32, MICH. 


i> 
genueaka- “=> 
% 8 on OE a 


PUMP WITH 
FIXED TEETH 


~#@ ~20 i] 
TEMPERATURE ~ DEGRERS FAHRENHEIT 


Curves based on comparative tests of a Vickers Vane Type 
Pump and an equal capacity pump with fixed teeth. Oi) used 
in both was SAE 10W premium grade. 


Vickers Balanced Vane 
Type Pumps for mobile 
equipment are available 
in fwe basic sizes, 15 
normal delivery 
ratings and a 
variety of mount- 
ings. Ask for new 
Catalog M-5101. 


6628 


ENGINEERS AND BUILDERS OF OIL 


a HYDRAULIC EQUIPMENT SINCE 1921 


Application Engineering Offices: ATLANTA * CHICAGO (Metropolitan) > CINCINNATI + CLEVELAND + DETROIT + HOUSTON + LOS ANGELES (Metropolitan) 
NEW YORK (Metropolitan) « PHILADELPHIA (Metropolitan) + PITTSBURGH » ROCHESTER » ROCKFORD + SEATTLE + TULSA » WASHINGTON + WORCESTER 


Product Engineering — November, 1953 


57 





Are Easy Assembly and Low Cost “Musts’ for You? 


Here’s how leading automobile manufacturers 
get them with NEEDLE BEARINGS 


Quick installation and low cost are just two of many 
reasons why America’s major car manufacturers use 
Torrington Needle Bearings. 

They have been performance-proved, too, in millions of 
cars driven billions of miles. 

In steering gears, brake and clutch linkage pivots, 
transmissions, universal joints, steering idlers, steering 





knuckles and other vital assemblies, Needle Bearings are 
prime contributors to smooth performance, easy handling, 
and safe, comfortable riding. 


“ec 


They have been adopted as “standard equipment”’ in 








many products throughout industry since their introduction 
nearly twenty years ago—because of their high radial 
|| capacity, compactness, long service life and low cost. 
1} Why not find out how the Needle Bearing can improve 
|| | your products? 
| 
H} 








THE TORRINGTON COMPANY 
Torrington, Conn. South Bend 21, Ind. 


i 
‘ % ! 
ee ee 
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TORRINGTON ///)// BEARINGS 


Needle e Spherical Roller e Tapered Roller oe Cylindrical Roller eo Ball eo Weedl, Rollers 


Trade Marks of 12 of the 18 passenger car manufacturers, all of whose cars enjoy the benefits of Needle Bearings. 


wus Mash 


KAISER 


LINCOLN > _ MERCURY 


ce ee eee en es ee — een 
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Eaton Permanent Mold 
Gray Iron Castings- 


r 


Send for your free copy of the 32-paye illustrated booklet: 
“The Eaton Permanent Mold Foundry.” It tells the story of 
Permanent Mold Castings and takes you on a picture-tour of 
the Eaton Foundry at Vassar, Michigan. 


EATON MANUFACTURING COMPANY 
General Offices: CLEVELAND, OHIO 
FOUNDRY DIVISION: 9771 FRENCH ROAD:« DETROIT 13, MICHIGAN 


@ PRODUCTS: Sodium Cooled, Poppet, and Free Valves @ Tappets ® Hydraulic Valve Lifters « Valve Seat Inserts « Jet 
Engine Parts « Rotor Pumps Motor Truck Axles ¢ Permanent Mold Gray Iron Castings ® Heater-Defroster Units » Snap Rings 
Springtites « Spring Washers. Cold Drawn Steel « Stampings © Leaf and Coil Springs* Dynamatic Drives, Brakes, Dynamometers 
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Here’s a honey 


This is the “L”-shaped die cast unit just as it 
comes from Doehler- Jarvis machines. It is 5” x5” 
on the long sides, 242” on the four short sides 
and is 34” thick. Prior to Base assembly at the 
Blatchford plant, flash is removed from the 
edges, and top and bottom are shaved slightly. 
No other finishing is needed ... thanks to 
Doehler-Jarvis die-casting methods. 


Here is a complete Blatchford “Honeycomb” 
Base with inside chase dimensions of 15” x 20”. 
(Unit assembly of these Bases makes possible 
sizes up to 50” x 75”.) It is made up of 16 of the 
angle blocks held together only by the enormous 
pressure of the chase bars — bolted at the corners 
— that frame the base. Surface of the form must 
be absolutely flat without even a few thousandths 
buckle or warp. Holes must line up precisely. 
Doehler-Jarvis die castings make possible per- 
fect fit and virtually invisible joints in assembly 
of Base units. 


Stonehands position and anchor printing plates 
on the “Honeycomb” Base with special catches 
that fit and expand in the holes. The thin walls 
of the Doehler-Jarvis castings have to be strong 
and solid to withstand both the locking pressure 
and the gripping forces exerted by the catch. 
When the plate mounting is completed, the en- 
tire “locked-up” form goes to the printing press. 


60 


and here’s how 
Doehler-Jarvis 
perfect this 


Before this intricate section was perfected, E. W. Blatchford 
Co. had to overcome some real production headaches. 


To machine their lightweight “Honeycomb” plate mounting 
system for printers would have been prohibitively costly. They 
would have had to remove 71% of the metal volume in the 
component blocks. And no one could agree on a way to form 
the partial holes along the “block” edges without running up 
rejects and tool breakage. 


Then someone suggested die casting...a production tech- 
nique that was just beginning to get wide attention 35 years 
ago. Die casting proved to be the practical answer but Blatch- 
ford engineers were still not completely satisfied. The behavior 
of the alloy was not always predictable and warpage of the 
“blocks” occasionally caused trout le. 


» Then Doehler-Jarvis entered the picture and worked the 
problem over with Blatchford people. 


That did it. Quality went up and product performance im- 
proved. Over the years Doehler-Jarvis cast untold thousands 
of the “honeycomb” units. Printers bought Blatchford “Patent 
Base” like hotcakes...under Blatchford’s 10-year guarantee. 


Then, just a few years ago, Blatchford wanted to make the 
Base even lighter on men, even lighter on power, even lighter 
on presses. Again engineers from both companies joined forces. 
They put several light metal alloys to the toughest of tests. 
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helped Blatchford 


complex component 


A magnesium alloy finally was selected and Doehler-Jarvis 
designed and built a new production die. 


Today, so precise is the Doehler-Jarvis casting technique, 
only 1/10 of an ounce — 1.82% of the as-cast weight — is 
removed in finishing the “Honeycomb” block. The new 
Magnesium Base weighs 72% less than the original Zinc 
Base. Needless to say, it too is winning its battle in the 
market place. 


As one Blatchford executive puts it, “Doehler-Jarvis die 
castings helped get our Base over the hump in the first place, 
helped us stay competitive over the years, then helped us 
give the product a shot in the arm.” 


In its half-century of die-casting, Doehler-Jarvis has 
helped turn good ideas into metal for meny producers, large 
and small — among them some of the best known makers of 
automotive, electrical, communication, household, office and 
other types of equipment. 


When they come to Doehler-Jarvis, they know that 
Doehler-Jarvis can supply both the resources and the re- 
sourcefulness they need. 


So next time you have a good new product idea...call 
Doehler-Jarvis in on the production engineering. We may be 
able to give you just the help you need. 
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we =. 
How would you go about making this magne- 
sium “honeycomb” block, with its partial holes, 
its thin sections, its precision requirements? 





Doehler-Jarvis 
Division 
of 


National Lead Company ’ 
General Offices: Toledo 1, Ohio 


®Ree. U.S. Pat. OF. 











THIRTY-SEVEN YEARS and YOU | 
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HIRTY-SEVEN YEARS is a long time. Historians consider it a 
generation. Many things happen in that length of time to change our lives. 


The passing years add experience that guides our forward steps. 


Since the start of our business, thirty-seven years ago, many changes 
have taken place here at Wolverine. Each has been a step forward—the 
natural result of experience that has been constantly furnishing the inspiration 
for us to keep looking ahead in search of better ways of doing things, in 
order that we may bring you the best tube products that human effort, 


skill, and modern equipment can provide. 





Our efforts are not alone confined to the manufacture of tubing, but also 


to finding ways and means that will make the application of tube most 








practical—either in the original tube form or as a fabricated tubular part. 


As tube specialists, we interest ourselves in both the production of the 





tube and its ultimate use. We feel it our responsibility to see that Wolverine 





tube functions to its fullest capacity. We know how to build the finest tube 
that skill and equipment can produce. And we can fabricate it in any 
shapes your specifications demand, from the following metals—copper, 


copper base alloys, electric-welded steel, and aluminum (2S or 35). 


It is reasonable to believe that our progress can help your progress. 


Im < yy 


WOLVERINE TUBE DIVISION 


“Ws of CALUMET & HECLA, INC. 


Manufacrurers of Quality-Controlled Tubing 
1415 CENTRAL AVENUE © DETROIT 9, MICHIGAN 


Plants in Detroit, Mich. & Decatur, Ala. Saled offices in Principal Cilies 


EXPORT DEPT. 13 E. 40th St. New York 16, N. Y. 
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New carboy container of Du Pont Alathon* 


Containers molded by 
A. L. Hyde Co., Grenloch, N. J., 
for Tennessee Products & Chemical Corp., 
Nashville, Tenn. 


= . 7 
—— — 


BETTER THINGS FOR BETTER LIVING 
++» THROUGH CHEMISTRY 


Polychemicals 


DEPARTMENT 


PLASTICS * CHEMICALS 
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slight, tough, 


chemical-resistant 


This new carboy offers improved utility and econ- 
omy for the shipment and storage of corrosive 
chemicals. The 15-gallon inner container (complete 
with screw cap, seal and pouring spout) is molded 
of Du Pont “Alathon” polyethylene resin, yet 
weighs only 12 to 13 pounds. This saving in weight 
means easy handling, low shipping costs. The 
moldability of ‘“‘Alathon” permits the square shape 

. . Means easy stacking and full use of shipping 
and storage space. 


Du Pont “Alathon” has a low specific gravity 
(0.92) and exceptional resistance to chemical at- 
tack. “‘Alathon” is tough, resilient, virtually un- 
breakable—even at low temperatures. It contains 
no plasticizer . . . is non-contaminating. ““Alathon” 
has a low rate of water-vapor transmission. And 
parts can be economically molded of “‘Alathon’”’ 
by injection molding, cutting production time and 
costs. 


Other examples of the product design and im- 
provement possible with Du Pont “‘Alathon’’ are 
squeeze bottles, battery parts, pipe, flexible house- 
wares, toys, TV lead-in wire and cable insulation 
(“‘Alathon”’ also has excellent dielectric properties). 
Perhaps this combination of properties can help 
you. For full information, write: E. I. du Pont de 
Nemours & Co. (Inc.), Polychemicals Depart- 
ment, Room 1011A Du Pont Bldg., Wilmington 
98, Delaware. nae. u. 6. Pat. ove 
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Dependable Bearing Protection 
for All Service Conditions 





The true value of any oil seal must be measured by the ability 
of the sealing element to protect the bearing by keeping the 
lubricant in, dirt and moisture out. 
For your bearing protection Garlock Kiozures offer you 
these important sealing-element advantages: 
1. Synthetic rubber sealing elements for oil, grease, water, 
mild acids and alkalies at temperatures up to 300° F. 
2. Silicone rubber sealing elements for extremes of high and 
low temperatures. 
Tefion sealing elements for strong acids. 
Choice of sealing element designs with finger spring or 
garter spring for light, medium or heavy duty service at 
all speeds. 
5. All sealing elements accurate and uniform in size, non- 
porous, tough, durable, non-abrasive and free-running. 
Garlock Kiozure Oil Seals are made in a complete 
Model 53 KLOZURE, with stondard range of sizes and in many models. For complete 
sealing element, applied to a information call your Garlock representative or 


shaft to protect the ball bearing. write for Ktozure Catalog No. 10. fy a 


THE GARLOCK PACKING COMPANY, PALMYRA, NEW YORK : 
*Registered Trademark In Canada: The Garlock Packing Company of Canada Ltd., Toronto, Ont. 
Branch Offices in Most Principa: Cities 


PACKINGS, GASKETS, OIL SEALS, 


(FARLOCK mtcamens sins 


: 
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LIMIT SWITCHES 


Limit switches are intended for switching pilot circuits 
only. Hence, nothing is gained in making limit switches 
large and heavy. In fact, the excessive impact of high 
inertia, oversize parts may actually shorten the working 


life of the moving elements and contacts. 


Look at the new, compact Allen-Bradley limit switch. 


Compare it with the old, oversize unit. The new [mit 





switch has no useless bulk ...no excess weight... yet 


it is good for millions of trouble free operations. 


Quickly Adapted to Any Location. . . 


The Bulletin 802T oiltight limit switch has double break, 


maintenance free, silver contacts. 





Various operating heads are available with different 
types of push rods and levers. Limit switches in flush 


type construction can also be furnished. 


BULLETIN 802T The operating heads may be mounted in any one of 


OILTIGHT LIMIT SWITCH four positions to fit any location on your machines. Since 


Grin vee Gneas operoting heads are interchangeable, the heads and 








MAXIMUM [vets | ac ] os bases may be stocked separately ... and thus simplify 
AMPERE - i 
RATINGS 


ALLEN-BRADLEY CO 


MALWAUKEE WISCONSIN 


your inventory problems. 

















NEW sMALL A-B LIMIT SWITCH 








The Bulletin 802° oiltight limit switch is a real pocemaker 
in up-to-the-minute design and performance. It is rated 
for operation on alternating or direct current ot 115, 
230, 440, and 550 volts. If you use limit switches, by all 
means send for our illustrated Bulletin 802T which shows 
Allen-Bradley Co., 1316 S. Second St. the various types of operating heads available for 


Milwaukee 4, Wisconsin various limit switch applications. 





OILTIGHT 
LIMIT 
SWITCHES 





The Sign of Quality 
in Motor Control 


The operating head, with lever or 
push rod, may be set in 4 horizontal 


locations, each 90 degrees apart. 


A COMPLETE LINE OF COMPACT, DEPENDABLE LIMIT SWITCHES 
FOR OILTIGHT MACHINE TOOL SERVICE 


The compact, streamlined design of these Bulletin 
802T limit switches marks a new advance in motor 


control engineering. 


The name plate cover has a synthetic rubber gas- 
ket to exclude oil. Terminals are easily accessible 
by removing the name plate. The switch body is 
threaded for 2 inch conduit. Let us send a sample 


for your inspection. 


Allen-Bradley Co. 
1316 S. Second St., Milwaukee 4, Wis. 


Operating heads are available with various push rods and levers. The 
switch is a single pole, snap acting unit, with one normally open and one 
normally closed contact, electrically separated. Most of these limit switches 
can be supplied for spring return or maintained contact operation. 


> Sauauty 
Swat 


an. 


Bulletin 802T oiltight limit switches can be mounted 
Li iT SW i TC M é s from the front, using the two clearance holes 
shown above. For mounting from the back, two 
tapped holes are provided in opposite corners. 





MAXI-POWER 
They Thrive on Heavy Duty 


This Trademark 
Stands for 
the Finest in 
Industrial Gearing 


% © % 


Line-O-Power 
Drives 


FOODIES BROS. | 


Powering the pumps used in blending 
processes for lubricating oil are these five 
Maxi-Power Drives instailed at the Ponca 
™ City refinery of Continental Oil Company. 


. = « 
a 


* 











Any drive will do a good job the first day, 
but how will the record read after a month 
—a year — five years? 

Will it — like Maxi-Power 
Drives — still have the stamina to handle 
high horsepowers for hardest, day-after-day 
service? Will its maintenance costs remain 
low? Will efficiency still approach 100% ? 


Foote Bros. 


superior gearing is designed into the most 
compact housing to assure maximum load- 
in minimum for 


carrying Capacity space 


heavy-duty units. 


Sturdy — reliable — Maxi-Power Drives 
provide years of better performance for the 
Available with 
single, double or triple reductions in sizes 


most rugged applications. 


Foote Bros.-Lovis Allis 


to meet your requirements. Ratios range up 
to 360 to 1, capacities up to 1,550 h.p 


And when you're deciding on a drive, is 


space a crucial factor? Maxi-Power's 
Call your Foote Bros. representative, 


or write for detailed information. 


FOOTE BROS. GEAR AND MACHINE CORPORATION 
Dept. W, 4545 South Western Boulevard, Chicago 9, Illinois 


Please send Bulletin MPB containing full information about 


heavy-duty Maxi-Power Drives. 


Hygrade 


Gearmotors ae 


Name 
Company 


Address 





Boller Power Tea oown 


Through Collen Laas E State 


City Zone 
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How to Design 
for More Product Efficiency 


ln the column at the left you'll see a few parts that 
may help you in your next design job. They demon- 
strate, somewhat, the possibilities of “design free- 
dom” that come when you design with Carpenter 
Stainless Tubing in mind, because they show that 
modification of design to achieve economical work- 
ing or fabrication is unnecessary when you 
specify ‘Carpenter’. 


In short, Carpenter stainless gives you those work- 
ing properties that make for easy fabrication and 
low reject rate even when severe drawing, swaging, 
flanging or upsetting are required. In addition, 
Carpenter is delivered “as specified’ in analysis, 
dimension, finish, tolerance and temper, piece after 
piece, order after order. It does not vary in quality. 


Why not design the cost-saving advantages of 
Carpenter tubing into your products. Call your 
nearest Carpenter representative—and prove for 
yourself that there is no ‘‘or equivalent '’for Carpenter 
quality in stainless tubing. 


The Carpenter Stee! Company, Alloy Tube Division, Union, NJ. 


Branch Offices: Atlanta Chicago Pittsburgh Houston 
Newark San Francisco 


Export Dept.: The Carpenter Steel Co., Port Washington, N.Y. 
“CARSTEELCO” 


Cag 
Olerance Finish 
we  _ 


- guaranteed on every shipment 
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NATIONAL OIL SEAL LOGBOOK 








Figure 1. Gear housing 


Gorden Tiller * 


How National Syntech Oil Seals halt leakage, 
exclude dirt from Choremaster Garden Tiller 


In the Choremaster Garden Tiller, tines 
are driven and the machine propelled 
through a worm gear assembly at the 
front of the unit. Dirt, dust and mud 
pack heavily around this forward gear 
box (Figure 1), making it difficult to 
achieve 100% exclusion of foreign mat- 
ter and zero leakage of lubricant with- 
out unacceptable loss of power. 


After other sealing methods failed, 
two National Syntech (synthetic rub- 
ber) Oil Seals were insta‘led back to 
back at either side of the gear box. A 
National 340,000 springless seal was 
faced outward to exclude dirt and a 
spring-tensioned National 350,000 seal 
was faced inward to retain gear oil. Im- 
mediately, the small investment in pre- 
cision National seals paid off. Positive 
dirt exclusion and zero leakage were 
achieved. And, thanks to the knife-edge, 
*T.M. Reg. 


low-friction Syntech sealing lip, there 
was almost no loss in power. 


National Syntech Seals are used in a 
wide variety of applications, including 
those with speeds to 3,600 F.P.M., tem- 
peratures to 300°F and runout to .030 
indicator reading. National Oil Seals 
have helped many manufacturers in- 
crease performance, lengthen life, or 
make products easier to assemble or 
service. Next time you need oil seal in- 
formation or engineering help, why not 
call the National Applications Engineer 
nearest you? 


340,000 Syntech 350,000 Syntech 


Sealing 
News & Tips 


# 
nas 


In the Choremaster Tiller, National 
Applications Engineers helped solve 
a problem by utilizing two of 2,500 
standard-design National Oil Seals 

Catalog 102-A (available on re- 
quest giving name and title) lists 
springless and 
spring-tensioned, single and dual lip, 
shaft and external, leather or syn- 
thetic rubber. In most cases one or 
more of these standard designs will 
give efficient, low-cost sealing. If 
special operating conditions, space 


most National seals 


limitations or other features rule out 
use of these standard-design seals, 
modified or special seals can be 
engineered. Your nearest National 
Applications Engineer has full infor- 
mation; or, write direct. 


National, a leader in oil seals, also 
offers a complete quality line of com- 
mercial grade O-Rings in all stand- 
ard sizes. Write for new National 
O-Ring catalog which lists all 
O-Rings, includes information on 
design, applications, performance, 
back-up rings, etc. 


“Let Your Decision be Based on Prucision” 


NAIONAL 


Oil & GREASE SEALS 


O-RINGS SHIMS 
e 
NATIONAL MOTOR BEARING CO., INC. 
General Offices : Redwood City, California 
Plants: Redwood City, Calif.; Downey (Los 
Angeles County), Calif.; Van Wert, Ohio 


2622 





CALL IN A NATIONAL APPLICATIONS ENGINEER 


CHICAGO, ILL. 


Room 4113 Field Building, F Ranklin 2-2847 
. 210 Heights Rockefeller Bldg., YEllowstone 2-2720 
302 Highland Park Village, ]Ustin 8-8453 
726 Lothrop Avenue, TRinity 1-6363 
WICHITA, KANSAS 


Downey (Los Angeles Co.), CALIF 

MILWAUKEE, Wis 647 West Virginia Street, BRoadway 1-3234 

NEWARK, N. J. Suite 814, 1180 Raymond Blvd., Ml tchell 2-7586 

REpDwWoop Crry, CALIF Broadway and National, EMerson 6-3861 
519 South Broadway, WIchita 2-697] 


11634 Patten Rd., TOpaz 2-8166 
CLEVELAND, OHIO 


DALLAS, TEXAS 
DerTrort, MICH. 
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. Westinghouse Application Engineer 
. Westinghouse Sales Engineer 

. Chief Engineer 

. Electrical Engineer 


. Production Superintendent 
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Your motor and control problems are local 


. «$0 is Westinghouse application assistance 


Do you put a full team on the field when you tackle 
a motor and control application problem? Are you 


cashing in on the know-how of your local staff of 


Westinghouse application engineers? Take a look 
at this line-up: 


Your local Westinghouse sales engineer has a 


broad knowledge of all Westinghouse Motors and 


Controls. He knows their capabilities and limita- 


tions. He knows how to match motors and con- 


trols for maximum production. 


Your local Westinghouse application engineer 


is equipped to analyze any motor and control 


Akron 8, Ohio 
Albany 5, N. Y. 
Albuquerque, N. M. 
Allentown, Pa. 
Amarillo, Texas 
Appleton, Wis. 
Atlenta 2, Ga. 
Augusta, Maine 
Baltimore 2, Md. 
Beaumont, Tex. 


Binghamton 62, N. Y. 


Birmingham 3, Alo. 
Bluefield, W. Vo. 
Boston 10, Mass. 
Bridgeport 8, Conn 
Buffalo 3, N. Y. 
Butte, Mont. 
Canton 2, Ohio 
Cedar Rapids, ta. 
Charleston, $. C. 


Charleston 1, W. Va. 


Charlotte 1, N. C 


Chattanooga 2, Tenn 


Chicago 54, Ill 
Cincinnati 2, Ohio 
Cleveland 13, Ohio 
Columbia, $. C 
Columbus 15, Ohio 
Corpus Christi, Tex. 
Dallas 1, Tex. 
Davenport, ta. 
Dayton 2, Ohio 
Denver 2, Colo. 
Des Moines 8, lowe 
Detroit 31, Mich. 
Duluth 2, Minn. 

El Paso, Tex 
Emeryville 8, Cal. 
Erie, Pa. 
Evansville 8, 
Fairmont, W. Va 
Fergus Falls, 


problem and then develop the best solution. He 


can handle any application problem from a simple 


machine tool to a complete production line. 


Your local Westinghouse product engineer is a 


specialist in one type of motor or control. These 


men work at the local level but operate from a 


manufacturing headquarters office. 


Enlist the services of these men on 


your next 


motor and control application job. Call your local 


Westinghouse office for further details, or write 


Westinghouse Electric Corporation, P.O. Box 868, 


Pittsburgh 30, Pennsylvania. 


Application engineers work out of 126 Westinghouse offices 


JEfferson 3165 
8-7801 

3-1826 
HEmiock 4-5108 
6-7838 

4-4116 

Alwood 1642 


Liberty 2-0600 
4-0151 


WaAshington 3966 


2-2301 
3-9171 
7638 


9904 
37-565 
5-3731 
7-436) 


WHitehal! 4-3860 


GArfield 2250 
CHerry 1-7600 
3-8823 

MAin 5527 
3-9237 
Riverside 5231 
3-2761 

ADams 9153 
KEystone 8121 
2-0244 

TRinity 2-7010 
7-1541 

2-5691 
Olympic 2-3770 
24-867 
5-7146 

501 

4250 


Fort Wayne 2, Ind. 
Fort Worth 2, Tex. 
Fresno 1, Cal. 
Gory, Ind. 


Grand Rapids 2, Mich. 


Greensboro, N. C. 
Greenville, $. C. 
Hammond, ind. 
Hartford 3, Conn. 
Houston 2, Tex 
Huntington 1, W. Va. 
Indianapolis 9, Ind. 
Jackson, Mich. 
Jackson, Miss. 
Jacksonville 6, Fla. 
Jamestown, N. Y. 
Johnstown, Pa. 
Kansas City 6, Mo. 
Kingsport, Tenn. 
Knoxville 8, Tenn. 
Little Rock, Ark. 

Los Angeles 17, Col. 
Lovisville 2, Ky. 
Madison 3, Wis. 
Medford, Ore. 
Memphis 3, Tenn. 
Miami 4, Flo. 
Milwaukee 2, Wis. 
Minneapolis 13, Minn. 
Mobile, Alan. 
Nashville 3, Tenn. 
Nework 2, N. J. 
New Hoven 10, Conn. 
New Orleans 13, Le 
New York 5, N. Y 
Niagora Falls, N. Y. 
Norfolk 10, Va. 


ANthony 3421 
FOrtune 4086 
4-5097 
2-1468 
9-3106 
2-3415 
3-7755 
RUssell 8937 
5-085! 
CHarter 4691 
7146 

MArket 3301 
2-0519 
6-4839 
78-6492 

8939 

81-257 
HArrison 7122 


40 
MAdison 6-388) 


Clay 0212 
5-4868 

2-8289 

8-8546 

2-1553 

DAly 8-1800 
GRanvillo 3545 
8-5443 
42-3505 
MArket 2-0200 
5-3191 

RA ymond 865¢ 


WHitehal! 3-432)" 


9700 
5-1639 


Oklahoma City 2, Okla. REgent 6-1633 


Omahe 2, Nebr. 
Peoria 3, til. 
Philadelphia 4, Pa. 
Phoenix, Ariz, 


you can BE SURE...1F its 


Westinghouse 
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HArney 8700 
2-5439 


EVergreen 2-1200 


4-3158 


Pittsburgh 30, Po. 
Portiand 4, Ore 
Providence 3, R. | 
Raleigh, N. C. 
Reading, Pa. 
Richmond 19, Va. 
Roanoke 4, Va. 
Rochester 7, N. Y. 
Rockford, Ill. 
Rutland, Vt. 
Sacramento 14, Cal. 
Saginaw, Mich. 
St. Lovis 1, Mo 


Salt Lake City 1, Utah 


San Antonio 5, Tex 
San Diego 1, Cal 


San Francisco 8, Cal. 


Seattle 4, Wash. 
Shreveport, La. 
Sioux City 4, lowe 
South Bend 4, Ind. 


ATiantic 1-8400 
CApitol 1-915! 
GAspee 1-0818 
6302 

2-0287 

2-4758 

6263 

MOnroe 1635 
2-3452 

3292 

Gilbert 3-6525 
4-2640 

CEntral 1120 
5-3413 
GArfield 5114 
MAin 8151 
EXbrook 2-5353 
MAin 0808 
4-5298 

5-7634 

3-7167 


Spokane 8, Wash 
Springfield, Ii! 
Springfield 3, Mass 
Syrocuse 4, N. Y 
Tacoma 2, Wash 
Tampa 1, Fla 
Toledo 4, Ohio 
Trenton 10, N. J. 
Tulsa 3, Okla 
Utica 1, N. Y. 
Walle Walla, Wash 
Washington 6, D. C 
Waterloo, lowe 
Watertown, WN. Y. 
Wheeling, W. Va 
Wichita 2, Kanses 
Wilkes-Barre, Pa. 
Williamsport, Pa. 
Worcester 8, Mass. 
York, Pa. 
Youngstown 3, Ohio 


}-21746 


MAlin 3294 
3-1532 
6.8373 
2-' 361 

BRoodwoy 6565 
2-7 246 

GArfield 4525 
22-4136 

3-3191 

4.1194 

5124 

NAtional 8-8°43 
4679 

1400 

6222-6223 
5-2631 
3-1144 

4289 
42648 
7851 
4-1118 





OSTUCO 
TUBING 
is versatile! 


OSTUCO 
TUBING 
Is versatile! 


OSTUCO 
TUBING 
Is versatile! 


OSTUCO 
TUBING 
is versatile! 


There’s practically no limit 

to the things OsTUCO can do 

with Seamless and Electric 

Welded Steel Tubing to help 

you produce lighter, stronger, better looking 

products at lower cost. Only a few of the op- 
erations are shown above. 

Newly expanded and modernized facilities 


—speed deliveries, assure highest quality and 
save you money. 

Tubing is our business, not a side line. 
OsTuco’s unique “Single Source” operation, 
with unified production control, eliminates 
shipments from one location to another... 
greatly reduces rejects ... prevents errors... 
puts an end to buck passing and red tape. You 


for manufacturing, forging, and fabricating 
tubing, all in one plant — plus our own steel 
source as a member of the Copperweld family 


write one order, get one bill, and responsibility 
is clearly fixed. Write for informative catalog, 
“Ostuco Tubing.” 

OHIO SEAMLESS TUBE DIVISION 

of Copperweld Steel Company 


Manufacturers and Fabricators of Seamless and Electric Welded Stee! Tubing 
Plant and General Offices: SHELBY, OHIO 


to Your Product 


OSTUCO TUBING 


a 


rom Your Biveprint 








SALES OFFICES: Birmingham, P. O. Box 2021 * Chicago, Civic Opera Bidg., 20 N. Wacker Dr 
Cleveland, 1328 Citizens Bidg. * Dayton, 5/1 Salem Ave. * Detroit, 520 W. Eight Mile Road, 
Ferndale * Houston, P. O. Box 17007 © Los Angeles, Suite 300-170 So. Beverly 
Drive, Beverly Hills * Moline, 617 15th St. © New York, 70 East 45th St. © Philadelphic, 
2004 Pockard Bidg., 15th & Chestnut * Pittsburgh, 1206 Pinewood Drive * St. Louwis,.1230 
North Main St. * Seottle, 3104 Smith Tower * Syracuse, 2350 Bellewwe Ave. * Tulso, 245 Ken 
nedy Bidg. * Wichita, 622 E. Third St. * Conodian Representative: Railway & Power Corp., Ltd. 
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Helping to make fun of washday 


Best day of the week? Washday, of course! Just ask any housewife 
who is lucky enough to have an automatic washer around the house. 
Building these work-saving units so they will operate 

under many varied conditions is no simple task. 

Not only must manufacturers be sure of their design, they must 
also be sure of the materials they specify to do the job. 

For example, when Hotpoint engineers developed a “‘fluid-drive”’ 
clutch assembly for their automatic washer, they found it necessary 
to join together a clutch face and an aluminum die casting. 

They called on 3M to tackle this bonding problem. 

3M solved it with EC-1099—a fast-drying adhesive, noted for 

ts high strength and its high resistance to oil and fuels 


See what adhesives can do for you... 
Joining dissimilar materials is but one of many jobs 3M 
adhesives can do for you. For the complete story, contact your 3M 
sales representative. Or, write for free booklet 
to 3M, Dept. 411, 417 Piquette Ave., Detroit 2, Mich. 
er write tor copy 


MINNESOTA MINING AND MANUFACTURING COMPANY 

ADHESIVES*COATINGS*SEALERS | avxesives ano COATINGS DIVISION + — 417 PIQUETTE AVE, DETROIT 2, MICHIGAN 
GENERAL SALES OFFICES: ST. PAUL 6, MINN. « EXPORT, 122 E. 42 ST. N.Y. 17,NLY. © CANADA, LONDON. ONT 

MAKERS OF “scoTcH™ BRAND PRESSURE-SENSITIVE ADHESIVE TAPES e“scOTCH™ BRAND SOUND RE ROING TAPE @e“SCOTCHLITE” srano 


REFLECTIVE suearinese “on” ABRASIVE PAPER AND CLOTH @ "3M" ADHESIVES AND COATINGS © “3M ROOFING GRANULES © 3M" CHEMICALS 
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“‘Hook-on” base 
design saves 
installation time 
and money 





Special sintered 
metal contacts 
last longer 
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Coil and contacts 
removable from 
front without 

disturbing 
power wiring 


High 
arc-interrupting 
capacity with 

magnetic yoke 
arc chamber 
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Permanent 
air-gap 
lengthens 
magnet life 
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Up to 8 interlock 


circuits (4 N.O. 
ond 4 N.C.) easily 
front-mounted 
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mounted for 
easy service 
and maintenance 


TTT 


ow . 
ee 
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TH+ ' New coil holder 
oa} simplifies coil change a ae 
| oo ? All parts front- 
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@ The highest degree of accessibility, 


flexibility and compactness—with no sacrifice 
of performance and long life. That's Square D 
balanced design—and you ll find it in every 








tenance easier than ever. 


parts to replace 
springs. Electrical interloc 


in kit form. 
eee 


Each kit contains 


all load contacts and finger 
ks also available 
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HW vite for Bulletin 8536, Squore D Company 
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size square D starter. 
“Off-the-Shelf” Parts Kits, another Square 
D convenience feature, make normal main- 4041 North Richards St., Milwaukee 12, Wisconsin sees 
a 
- : ; DIR OR el: e » PROD 
’ 

—— — a eo | 

= : - . — = ’ ’ —T -- —— +} ye oo! cr 
| a. TT +--+ . | ‘oo 8 Ge We ae kee ce + i t TI ts on a 18 7 a 
+ SS oi i ae Ltt ++-+- fun aiten aiekaiin ae “] oR og 72Seeee T rrr OVUM BSSe +44, 

. cs Tht oF ceils et | a oe 2. oe on Gn Ge On on ee 
7 — = | i a aoe | = Sg = a See 4 7 > - 
| Tt +—4 i | +~—_—+—4— 4+ 4 an —>- + + ee ae ee Ba PLL 
A : ’ = i ; ——>——+- + = us >-+ - 
} } ‘ j | if ———>— oiaiel aan aaaw - ; 
tot SROs wee + TJ SSeSeeen se +++ 
" T deeedivantinod ii | | | ’ " a oe coe en OR OE ES j 
A 6 —+— | a 
4 > . 2 Pa oR ee ee Os a _— 
| ; ' | TT 1s aan tr : nied 


LOO LOO LOLOL LOL LO Oe Oe Oe OOO OO LO Oe OO ON OO Ae OO OO Oe LOO Oe AO LO Oe Oe OO ne 


transmitting motion at varying angles. The single ball principle of 
its construction reduces friction and lost motion in linkage appli- 
cations; eliminates the effects of vibration; carries heavier loads; 


and corrects misalignment in all directions. 


Perhaps you have a design problem which can be 
; - , : . An Askania crank type cylinder mounted on 
solved with Unibal Bearings or Rod Ends. Our engineering a 24-inch butterfly valve. 


department is ready and willing to cooperate. “Using Heim rod end bearings in this applica- 


tion compensates for zeny misalignment of the 


Write for complete catalog of valve crank arm and the cylinder crank arm. 

It gives us a larger beari:g surface than a 

Heim Unibal Bearings & Rod Ends conventicnal pin occupying the same space. It 
gives us a convenient way of enclosing the 


T B E 4 E | M C 0 M PA N Y bearings in a boot, for cleanliness. By using 


right-hand and left-hand threads on opposite 
F 


AIRFIELD ends of the link, we have a turnbuckle arrange- 
CcCeeaetvttres= © ment.” 


ment for convenient and accurate link adjust- 
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FLANGE PACKINGS 


Made of leather or rubber 
Installed in recess around a 
rotating or reciprocating 
shaft, Sealing lip and inner 
side wall form dynamic sea 
Gland nose forms 
shaft 


on shaft. 


compression seal or 
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NOW ... it’s easier to order 
G&K-INTERNATIONAL Packings 


— always uniformly accurate 


The Joint Industry Conference, to- 
gether with packings manufactur- 
ers and government agencies, have 
set up dimensional standards for 
each packings type — identified by 
a Dash Number — making it easier 
for you to order, assuring greater 
accuracy and faster service. 

You'll find all the code numbers 
in our new Packings Catalog and 
Manual — of course, we still re- 
quire information as to mediums, 
pressures, temperatures. 

But because G&K-International 
follows the standard  specifica- 
tions — we can save time for you. 
Our engineers and chemists are 
also ready to study your non- 
standard requirements and recom- 
mend special types of packings to 
function in hard-to-do jobs. 

Call on G&K-International for 
all your packings needs. 


Replacement Packings 


Modern JIC standards are also 
simplifying the specs for replace- 
ment ae Pasa However, thou- 
sands of presses and other hy- 
draulic equipment require leather 
packings in the larger or non- 
standard sizes. Over the past 50 
years we have produced many thou- 
sands of these packings, including 
leather U's el “iahaee” up to 6 
feet in diameter. 

Consult G&K-International for 
your replacement needs. You'll 
find the answer here. 


New Packings Catalog 


A comprehensive Catalog 
and Manual covering all 
up-to-date packings stand- 
ards you ought to know 
about for your packings 
and oj! seal needs. . 
want you to have @ copy 
Tell us where to send it! 





G&KggyINTERNATIONAL 


GRATON & KNIGHT COMPANY 
Estoblished 1851 
Worcester 4, Massachusetts 


INTERNATIONAL PACKINGS CORPORATION 
Graton & Knight Company Affiliate 


Bristol, New Hampshire 





A GREAT NEW MATERIAL! 


¢ /p 
COnpor 


“CONTROLLED 


 SIRVIS MECHANICAL LEATHER 


Announcing the 
most important development 
in sealing 
and packing material 
since the invention 
of the oil seal. 
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Conpor is the first material for oil seals and packings 
that provides all the advantages of leather and yet 
It has flexibility, 
strength, stability, oil and solvent resistance, yet per- 


gives complete porosity control. 


mits lubrication through the seal or packing mem- 
ber—with a controlled porosity range of from zero 


The efficiency of Conpor impregnations under high 
pressure, as compared to ordinary wax fillers, is 


evidenced in the left chart; the 1000-hour test, at 


@ Complete leakage control in lubricant, solvent, 
hydraulic, and pneumatic applications. 


e A stable material, with broad resistance factors, 
that eliminates oll the faults of previous fillers. 


@ Mony times the service life of previous leather 
sealing and packing materials. 


Send fot HAS «Report on 


Conpor” gives you all the basic infor- 
mation on this vital new material. In 
addition our engineering service will be 
glad to work with you in developing 
Conpor sealing products for your own 
applications. 

Please write to: 

MR. A. S. BERENS 

CHICAGO RAWHIDE MFG. CO. 
960 North State . Elgin, Minois 


November, 1953 


CGRANMS) 


LEAKAGE 


+.—-— 


SIRVIS 


to 100%. Conpor is the result of a six-year develop- 
ment program. Now, by impregnating specially 


rhiokol liquid 
controlled conditions, Chicago 


tanned C/R Sirvis Leathers with 
polymers, under 
Rawhide offers a full range of Conpor sealing and pack- 


ing materials tc meet a wide variety of applications 


TEN SEALS RUNNING 20 HOURS DAILY 
i Deis fis 
mR pAA. A, 

00 NARA AY ~~ 


2 SHAFT 300 SAE j 
200 RPM. LO PSI 200 F 


a 
i" + 
rs 


DAYS RUN 
right, shows consistency of leakage protection in 
Conpor shaft sealing. The temperature range of 


Conpor efficiency is from 250° F. to —70° F. 


@ Better lubrication control at points of friction. 

@ Less shoft scoring from oil seals. 

@ Designing for lower torque and less waste of 
horsepower. 

@ Reduced original costs in most cases, and always 


greater economy in service 


MECHANICAL LEATHER 


COMPpoOr': MADE EXCLUSIVELY BY CHICAGO RAWHIDE MANUFACTURING COMPANY 





DIE CASTINGS 


3 have 
Lighter Weight 


CASE HISTORIES FROM 
MT. VERNON FILES 


This Porter-Cable Model 108 portable electric With Porter-Cable, Mount Vernon die castings 
power saw, designed especially to fit the needs prove themselves in action. Perhaps you, too, have 
of builders, maintenance men, and farmers, must products that require combined light weight and 
be light in weight, strong, and have exact balance strength, or some of the other many advan- 
to permit convenient one-hand use. tages die casting can bring you. Let us go to 


work for you. Send us specifications or consult our 
That's why The Porter-Cable Machine Company 


uses aluminum die castings made by the Mount 


Vernon Die Casting Corporation. They're sold on 


engineering department. 


the important advantages of their lighter weight, 
greater strength. 


In fact, Porter-Cable uses Mount Vernon castings “ : 
for many of their portable tools, because they find 
Nec Sal es MT. VERNON 
that die casting enables them to hold weight down 
to a minimum, lowers cost of tooling, provides high DIE CASTING CORP. 


quality castings at reduced costs, speeds produc- 
tion schedules. 


MT VERNON NEW yor x« 
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Speed Production, Stretch Performance 
...With this Strong, Flexible Plastic 





Data Courtesy Watson-Standard Co., Pittsburgh, Pa. 


COLORFUL BATHTUB TOYS are 
formed by rotating plastisols in molds 
in an oven. Plastisol clings evenly to 
mold’s inner wall and fuses there. Color 
is applied after removal from mold. 
Toys are hollow, flexible, buoyant, safe. 


TANK BALL made of plastisols outlasts 
one of conventional material three to 
one. Like toys, it also is produced by 
rotational molding, but is removed from 
oven before entirely curing, so excess 
plastisol can settle at one end to give 
extra weight. 


DIP-COATED with plastisols, the wire 
frame of this rack has a soft cushiony 
covering that protects glassware from 
metal. Coating stays resilient, is easy 
to clean, withstands abrasion, will not 
crack or peel. Rack is made by the 
Gray Company of Elgin, Ill. 


CAPS for spark plugs and distributor 
wires are molded of plastisols. They 
fit tightly, sealing out dirt and mois- 
ture. They won't dry out or swell, are 
resistant to gas, oil, heat, aging, have 
low dielectric properties. They are made 
by the Endlaco Co., Milwaukee, Wis. 


BOOK JACKET shows title through its back of 
transparent film of Baxe.ire Polyethylene lami- 
nated to paper covers. It’s strong, flexible, resistant 
to handling, perspiration, dirt. Made by Bro-Dart 


Industries, Newark 5, N. J. 


Product Engineering 


The variety of articles in this collection gives an idea 
of the range of uses for plastisols based on Baketrrs 
Vinyl Dispersion Resins. 

Whatever the job, plastisols offer long service life 
under the harshest treatment—abrasion, engine heat, 
water immersion, oils, soaps and chemicals. Their 
dependability is proven by the retention of their 
basic properties of softness and resiliency. They re- 
cracking, and wear 
stay smooth, colors fresh 


sist distortion Their surfaces 

Simpler manufacturing techniques are another big 
advantage of plastisols made with Baxe.rre Vinyl 
Dispersion Resins. These fluid materials require little 
or no pressure can be used for molding, pouring, 
coating, and dipping. Baking at low temperatures 
quickly cures them into a tough, pliable plastic 

rhis easy-forming characteristic of BakeLrre Viny] 
Dispersion Resins makes them useful for intricate 
delicate operations, where high-pressure molding 
would be impractical. They have good electrical 
properties. Surfaces can be glossy or lat in finish. 

For further examples, write Dept. RW-10 for the 
informative booklet, “Vinyirre Organosol and Plas- 
tisol Dispersion Resins.” 





BRISTLES on this sponge mop are BAxexrre Sty- 
rene Plastic monofilaments that retain stiffness, 
won't curl, withstand soaps and detergents. Dirt 
can’t penetrate. Made by Empire Brushes, Inc., 
Port Chester, N. Y. 
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BAKELITE 


TRADE -MARK 


VINYL RESINS 








=a(B) oye. 


’ " , AA 


A Division of 
Union Carbide and Carbon Corporation 


cE) 
30 East 42nd Street, New York 17, N. Y. 


r | 
SPACE SCALE for calculating areas on charts is 
printed on Baxeurre Rigid Vinyl Sheet, which 
resists handling, oil, dirt. Made by Sillcocks-Miller 
Co., W. Maplewood, N. J. for New Era Product 
New York, N. Y 
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LINK-BELT ball and 


..- keep company with 


- 


— can always count on top performance when a large, common reservoir. Grease stays in, dirt 
you specify Link-Belt precision bearings. For Stays out. . 
Link-Belt’s Sealed-Housing feature assures longer 
bearing life plus extended lubricating schedules. 
And Link-Belt alone offers this vital feature in both Link-Belt’s experienced engineers will be glad 
ball and roller models. 


. and wear is minimized even under 


grueling operating conditions 


to help you in your bearing application problems 
With this exclusive advantage, all moving sur- ... with no obligation, of course. Or you may get 
faces are completely enclosed and lubricated from full information from Data Book 2550. 


LINK-BELT ball and roller bearings 


te 
(LB 


Metal Working Machinery Farm Machinery Construction Equipment Textile Machines 
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roller bearings 


America’s hardest-working machines 


Self - aligning 
seals effectively 
keep greese in 
ond dirt ovt, re- 
gardiess of align- 


Spring - locking 
Wide inner ring be: collar with set- 
distributes lood . . screw clamps 
over large shoft om bearing firmly on 
area. shoft. 


lubricant posses 

j freely into large 

{ reservoir to lubri- 

lubrication fitting el . cote moving ser 
faces. 


vents excessive 


grease pressure. Easily instolled by 


slipping beor'ag 
onto shoft ond 
clamping inner 
ring by tightening 
two sel-screws in 
spring locking 
collar, 


Sturdy, compact 
cost housing re- 
quires minimum 
support space, can 
be positioned on 
the side of o ma- 
chine. 


Automotive parts are annealed by one of the 
big auto-makers in this continuous roller hearth 
radiant tube-fired furnace built by Surface 


Combustion Corp., Toledo, Ohio. As on many BALL AND ROLLER BEARINGS 


of their other furnaces, Link-Belt ball and roller 
bearing pillow blocks and flanged blocks are 
used to withstand the demands of high tem- 
peratures and continuous operation 


LINK-BELT COMPANY :Executive Offices, 307 N. Michigan Ave., Chicago 1. To Serve Industry There Are Link-Belt Plants, Sales Offices, 


Stock Carrying Factory Branch Stores and Distributors in Al! Principal Cities. Export Office: New York 7; 
Canada, Scarboro (Toronto 13); Australia, Sidney; South Africa, Springs. Representatives Throughout the World 


13098A 


smooth the path of power for all industry 


Pulp & Paper Machinery Materials Handling Equipment Oil Field Equipment Processing Equipment 
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NEED SPRING MATERIALS WITH 
HIGH CONDUCTIVITY? 


These General Plate composite metals, made by metallurgically 
bonding one metal to another, provide an economical! solution 
to your electrical spring problems. 

Each has specific physical and mechanical properties that 
make it better suited for certain applications. For instance, 
Bronco permits miniaturization, because you can reduce spring 
size without sacrificing conductivity. Conflex enables you to 
make fuse chips, flat springs, and electrical connectors at a 
lower cost. 

No matter what your problem, it will pay you to consult with 
General Plate. Their vast experience in bonding any combina- 
tion of malleable metals can overcome your problems... often 
reduce costs. 

General Plate products include... precious metals clad to 
base metals, base metals clad to base metals, thin-gauge rolling, 
composite contacts, buttons and rivets, Truflex® thermostat 
metals, Alcupiate®, platinum fabrication and refining, #720 
manganese age-hardenable alloy. Write for complete informe 
tion and Catalog PR700 today. 


You can profit by using 
General Plate Composite Metals! 


METALS & CONTROLS CORPORATION 
GENERAL PLATE DIVISION 


111 FOREST STREET, ATTLEBORO, MASS. 











General Plate 


Composite Metals 


BRONCO, 
CONFLEX and 
SILVER-CLAD 


meet all 
requirements 





PHOSPHOR BRONZE 


PHOSPHOR BRONZE 


COPPER 
BRONCO 


The phosphor bronze mak i 

Kes an excellent sprin 
pombe. © copper increases poe Bae 
aR 20 25/50/25 provides an electrical conduc- 
tivity of $5% compared with solid copper. 


COPPER 


HARDENABLE 
STEEL 


Copper clad on one or both 
steel in any thickness ratio. It 
is low cost. 
stiffness than copper alloys, 


COPPER 


CONFLEX 


sides of hardenable 
S primary advantage 


The hardenable steel provides greater 


SUVER 


PHOSPHOR BRONZE 


Silver clad on c 


SILVER-CLAD 
PHOSPHOR BRONZE 


on one side provi i 
: bo a Provides an e.\ceptionally 


as 


electrical and thermal conductivity. Also ernieel: 


contact surface. ... Off 


ver-c beryllium copper. - 
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These gears INHERIT precision 


The precision in Farrel® herring- 
bone gears is passed on from the 
machine on which the gears are 
made — the Farrel-Sykes Gear 
Generator. 


The accuracy inherent in the 
operating principle of the 
machine—“precision generation” 
-—gives the gears extremely accu- 
rate tooth spacing, profile and 
helix angle. Because of this, you 
can be sure that Farrel herring- 
bone gears will operate smoothly, 
quietly and efficiently over a long 
service life. 


FARREL-BIRMINGHAM COMPANY, 


These precision - generated 
gears are made in any size from 
4” to 20’ 0” diameter, for any 
power capacity and speed. Also 
available are straight tooth and 
single helical gears in sizes up to 
20 feet diameter, and large 
internal gears with either spur 
or helical teeth. 


Farrel engineers will be glad to 
assist you in working out unusual 
gear problems. Write for further 
information about any of the 
types of high-precision gears 
mentioned above. 


INC. 


ANSONIA, CONNECTICUT 


Plants: Ansonia and Derby, Conn., Buffalo, N. Y. 
Soles Offices: Ansonia, Buffaln, New York, Bostos, Akron, Detroit, 
Chicago, Memphis, Minneapolis, Portland (Oregon), Los Angeles, 
Salt Loke City, Tulsa, Houston, New Orleans 


PRECISION GENERATION 


The Farrel-Sykes gear generator is 
a gear-shaping machine having two 
cutters, mounted on a single recip- 
rocating carriage, with their cutting 
faces opposed. 

The cutters reciprocate, one cut- 
ting when movement is in one direc- 
tion and the other when the movre- 
ment is reversed. Each ends its 
stroke at the cemer of the blank. As 
they cut they twist to generate the 
helices and also slowly revolve in 
unison with the gear blank to gen- 
erate the tooth contours precisely. 


-Cirmingham 
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Think of how you can improve power transmissions 
with more compact drives to save valuable space... 
simpler drives to minimize supplementary transmission 
... safer drives with fewer exposed moving parts... 
improved oppearance . . . smoother, more efficient oper- 


ction. easier cleaning and maintenance. 


All these advantages and economies are yours, with 
rugged Century GEARMOTORS providing built-in 
speed to match the operating speed of your equip- 
ment. The new Century line offers a wider-than-ever 


choice of: 


BUILT-IN SPEED...in single, double and triple 
reduction gear ratios... with A.G.M.A. Class |, Il 


and Ill service to match load conditions. 


CURRENT AND OPERATING CHARACTERISTICS 
... Single phase, polyphase or D.C. motors, 
equipped for single speed, multi-speed or variable 


For Fast Selection of the right 
Century GEARMOTOR with built-in speed to 
fit your own specific needs... 

USE THIS HANDY COUPON to send for 
free price and data sheets showing the new, 
wide range of gear speeds and A.G.M.A. gear 
classes for various service conditions... 
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FRAME PROTECTION ... 


equipped with 


Duti-Ratéd 
Precision 
Gearing 


speed control... with normal torque, high torque 
or high torque/high slip characteristics to suit load 
requirements. 


for practically every 
atmospheric condition, indoors and outdoors: 
@ Open type for normal conditions 


© Splash Proof for out-of-doors, or where equip- 
ment is washed down 

@ Totally Enclosed Fan Cooled for atmospheres con- 
taining dust, grit or corrosive matter 


© Explosion Proof, Underwriters’ Approved 


HORSEPOWER ...1 to 15 h.p. with Duti-Rated 


Precision Gearing ...and, in addition, Century's 
already well-known line of fractional horsepower 
gearmotors from Ys to % h.p. Larger ratings can 
be furnished if required. 


sis 


ee ° eeeeeeee 


CENTURY ELECTRIC CO., 1806 Pine St., St. Lovis 3, Mo. 


Please send Bulletin 


T) Bulletin 4-1p21 
Ya to % HP. 


) Bulletin 4-Ip3l 
* 1to 15 HPS 


To 

Nome 

Company 

Address 

City ‘ Stcte 





Diversatifity rides again 














Valvair Speed Kings 
are small, light 

in weight, with a 
speed of 600 cycles 
per minute, and 
proven capable 

of 20,000,000 


cycles and up. 


The New Valvair Speed King line is complete — 3-way, 4-way, 
and 4-way-5-port (2-pressure), foot-mounted or sub-base manifold mounted; 
pipe sizes — 4", Ye", Y2", %", 1". Complete — to fit almost 
innumerable applications. A precedent-breaker in size, weight, speed and endurance. 
Only one moving part. Non-corrosive materials throughout. 
Solenoid and pilot valve parts are totally enclosed, 
but easily accessible. Get all the facts! 
VALYAIR CORPORATION s¢csworcey Sve senos Tr So 
REPRESENTATIVES IN PRINCIPAL CITIES 


Product Engineering — November, 1953 





One B. F. Goodrich RIVNUT 


solves 3 fastening problems! 


RIVET WAS NEEDED for doors of metal cabinets that 1) could 

be installed from one side only, 2) would serve as a nut plate 

for a knob attachment, and 3) could be installed after enameling. 
ayaa A B. F. Goodrich Rivnut proved the perfect answer. 

wi hn Ya A flat-head Rivnut is inserted in the sheet metal door. Working 

from one side, one man can upset Rivnut in 2 seconds with easy-to- 

operate heading tool. Bulge formed in Rivnut shank grips the metal 

tightly. The knob of the catch is then threaded into the clean, still- 


intact Rivnut threads. Rivnuts are installed after enameling without 





marring the finish. 





This simple solution saved many man-hours on the job. If you 





have a fastening problem, why not put it up to Rivnut engineers? 
Write to The B. F. Goodrich Company, Dept.PE-113, Akron, Ohio. 





Compare these 4 methods of putting screw threads in thin sheet metal 
a a 








Tapped—2 threads Pierced and tapped— Projection welded— 
3 threads 4 threads 





























1 Rivnut is threaded ento 2 Rivnut is inserted—head 3 Tool lever operates pull- 4 after upset, Rivnut threads 
_ pull-up stud of « manual firmly against work —tool up stud, forming a bulge are still clean and intact, 


or pneumatic heading tool. at right angles to work. in the Rivnut shank. ready for screw attachment. 


B.E Goodrich seamed poet 


DEMONSTRATOR 
Demonstrates with motion how 
you can use Rivnuts to fasten 
TO and fasten WITH. Explains 


construction, gives proved ap- 
plications . .. Write for your 
The only one-piece free copy today to The B. F. 


° | ead Goodrich Company, Depart- 
blind rivet with threads ment PE-113, Akron, Ohio 
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e SPECIALIST ooss 1 ves 


@ If your products or product plans require bellows 
assemblies, you can get real help from specialists at 
Fulton Sylphon or Bridgeport Thermostat. They've 
specialized in this field for over half-a-century. 
This valuable experience can help you in many 
i ways. Skilled personnel and ample production facili- 
’ ties are ready to take care of your bellows assemblies 
needs quickly and accurately. 
And our specialists are equally helpful in working 
with you to design and produce bellows assemblies 
; ' specifically adapted to your requirements. On all counts 
Peckioss Constrection—Illus- ff t you save time, production worries and expense. 
trating packless valve con- ‘ H 
struction. Same principle used j il Sy!lphon and Bridgeport bellows assemblies are used 
to seal stem movement or i in many ways—as flexible connectors, for thermostatic 
oe neeny = many types of devices, pressure controls, hydraulic mechanisms, 
7 expansion joints and other units. Wide range of metals 
and sizes. Write for information. Ask for helpful, 
idea-filled Catalog UP-1400. 


eee TTEELLIELLLLALGLRAA ELLE ES, 


rd 


FULTON PRMGCLOMME Merci BRIDGEPORT 
SYLPHON (FF eee THERMOSTAT 


DIVISION lr “ DIVISION 
Knoxville 1, Tena. PERATURE CONTROLS» BELLOWS ASSEMBLIES ~ BELLOWS pene Bridgeport 1, Conn. 
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when 

higher 
temperatures 
give rise 
to metal 


problems... 
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Then let's get together. 


Inco’s High-Temperature Engineering Service 
will work with you to work out a solution 


Take this first step. Get a High-Temperature 
Work Sheet. y 


How? Fill out and mail this coupon 


THE INTERNATIONAL NICKEL COMPANY, iNC. 
67 Wall Street, New York 5, N. Y. 


Please send me the 
High-Temperature Work Sheet. 


Name —— =» 
Address_____ 


=a eee 
PE-11-53 
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How new B.F. Goodrich seal shuts 
up hot air, opens with a zip 


———— aman 
hia “ 


T NEw B. F. Goodrich Sealing Zipper gives an airtight, 
watertight seal yet zips open in seconds. It’s solving many 
tough sealing problems for design engineers 


Here's how the BFG Sealing Zipper works: Molded rubber 
lips overlap with hairline precision to seal tight, even with- 
out pressure. The greater the pressure, the tighter the seal. 
Only limit to the pressure is the structural strength of the 
zipper itself. The standard zipper opens or shuts in a hurry. 
Can go around curves and corners. Can be sewn or cemented 
to metal, wood, glass. Can be made to match any color. 
Rubber can be compounded to resist weather, oils, gasoline, 
chemicals, other conditions. 


In the application right above, the BFG Sealing Zipper 
is used to keep hot air shut up in an airplane duct. It simply 
unzips to make duct sections easily removable, speeding 
maintenance. Proved in dozens of other aviation and trans- 
portation applications, the B. F. Goodrich Sealing Zipper 
is ideal for any use that combines a need for an airtight, 
watertight barrier with ease of opening. Opportunities in 
industrial and consumer fields are unlimited. 


If you think the BFG Sealing Zipper can solve a design 
problem for you, consult our zipper engineers. Write, send- 
ing blueprints and specifications, to The B. F. Goodrich 
Company, Dept. A-81, Akron, Ohio. 


Four tough sealing problems solved by B. F. Goodrich Sealing Zipper 


7 


§ 


ON RUBBERIZED CURTAIN, B. F. 
Goodrich Sealing Zipper keeps 
fumes from airplane engines out 
of forward compartment. Yet it 
lets men in and out in a hurry. 


ON LIFE RAFT STORAGE CASES, 
Sealing Zipper keeps sea water 
and oil from seeping inside and 
damaging contents, zips open 
instantly in emergencies. 


SEND NOW FOR FREE FOLDER > 


B.E Goodrich 


Airtight, Watertight Sealing Zipper 


90 


ON REAR WINDOWS OF AUTO 
CONVERTIBLES, BFG Sealing 
Zipper keeps moisture from stain- 
ing and mildewing inside fabric. 
Colors match inside and out. 

get | 


-_, | 
se 


Explains with 


ON CARRYING CASES for cameras 
and instruments, BFG Sealing 
Zipper keeps out moisture, light, 
dust. Cases can be opened quickly 
and easily. 


cross-section drawing how 


B. F. Goodrich Sealing Zipper works. Gives 
design advantages, successful case histories, 
suggested uses. Shows available zipper styles. 
Write to The B. F. Goodrich Company, 
Dept. A-81, Akron, Ohio. 
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Proved / by thousands of hours...on thousands of machines! le 


ALEMITE OIL MIST LUBRICATION > 


the most efficient lubricating 
system ever devised! 


1. MULTIPLIES Bearing Life! 

2. CUTS Product Spoilage! 

3. BOOSTS Machine Output! 
Millions of actual machine hours on 
countless installations prove Alemite 
Oil-Mist is the most efficient automatic 
lubrication system you can specify. 
Easy to incorporate into new projects 
. . . Just as easy to use in modifying 
existing designs! Oil-Mist can bring 
impressive savings in man-hours, 
bearing life, lubricant, decreased 


product spoilage . . . can save its cost 
over and over again! 

This is an amazingly simple system 
of lubrication, which applies a clean, 
cool, constant and uniform film of oil 
wherever it is needed—to groups of 
bearings, slides, chains, gears—to any 
moving part. Oil-Mist is unique. The 
lubricator has no moving parts, oper- 
ates on compressed air, and is com- 
pletely automatic—proved completely 
foolproof. 


— 


‘ 


—— 
YS 


_ 


HOW IT WORKS: the Oil-Mist Lubricator atomizes oil into microscopic particles which 


are carried in the air stream and distributed through tubing to bearings 
ty Oil-Mist airborne is set by knob (5 


complished this way: Compressed air and oil from the 


lubrication is ac The mixture of oir 
venturi is thrust 
Only the most 


entering the unit passes through air against baffle (6) 


regulator (1) and air.gauge (2). As minute, lighter-than-air particles are 


this air passes through venturi (3) it blown through outlet (7) into delivery 


draws oil from reservoir (4). Oil flow line to lubricate bearings 


Alemite Oil-Mist offers all these lubrication advantages 


Automatic Lubrication ® Continuous Lubrication * Eliminates Guesswork * Cuts Oil Consumption up to 90% 
Ee 
Extension of Bearing Life * Stops Oil Drippage * Reduction of Bearing Temperatures * Greater Safety 








Reduction in Number of Lubricants * Protection from Contamination * Elimination of “Down-Time” * Manpower Savings 


LUBRICATOR SPECIFICATIONS: 


@ Oil-Mist outlet 42” fem. p.t. Air gauge 
registers to 50 psi. Operating 
air pressure—5 to 20 psi. 

e Air regulator (A) reduces from 
pressures up to 200 psi. Normal 
air consumption—.7 to 1.2 cfm. 

@ Range of oils handled—to 
1,000 sec. (S.U.V.) @ 100°F. 

@ Oil reservoir (B) capacity 12 oz. 
(approximately 1 week supply). STAGES) A 
Intake filter secreen—70 mesh. 1 

\ 
it 


F 
Fill plug—%o”. it 
i 
» | 
. 


delivers oil to bearings BZ y/aye 


1. Oil-Mist as Such. Most commonly applied to any type 





of anti-friction bearing — ball, roller or needle 





2. Oil in Spray Form. For open and enclosed gears 
and chains. Nozzle partially condenses mist so that 
it can be directed on to a concentrated area 





3. Oil-Mist Condensed. For plain bearings, slides, ways 
vees, cams and rollers. In these applications, condens 
ing fittings convert oil-mist to liquid oil. 


@ Material—die cast aluminum body with nylon 
plastic window. 

© Baffle-type water separator \C) —automatic self-dumping. 
Requires no manual attention—no filter elements 
to replace. Air inlet 44" fem. p.t. 


@ Solenoid Control (0) starts system automatically 
when machine starts—foolproof, 


Alemite OIL-MIST Lubrication 
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Write Today! this Oi1-mist Catalog and 
Engineering Data Book is FREE for the asking. 
Write now for your copy. Alemite, Dpt. T-113 
1850 Diversey Parkway, Chicago 14, lilinois. 





.But what's your price for performance?” 


Here’s a purchasing agent buying resistors on a 
price basis. But doing it the right way. 

Some day we may even be able to quote resistor 
prices in terms of performance —so many cents per 
thousand hours of trouble-free operation. Then we'll 
be able to tell you exactly how much less Ward 
Leonard resistors really cost than the so-called “bar- 
gain” resistors now on the market. 

But until then, remember, it’s performance you 
pay for when you're buying resistors. There’s a lot 
more than just a few.cents difference in the perform- 
ance you'll get from the two resistors above. 

The one made by Ward Leonard will perform at 


its rated value for the life of the product it goes into. 
There’s a chance the so-called “bargain” resistor will 
too. But you can’t afford to take any chances on your 
product’s failure — even once out of a hundred times. 
Not when you consider the actual cost of such failure, 
figured in terms of returned merchandise, replace- 
ment cost, customer and dealer dissatisfaction. 
That’s why, even on a price basis, the accuracy, 
dependability and uniformity of Ward Lecnard re- 
sistors make them far better buys than any of the 
questionable bargains you'll find on the market. 
Send for new Resistor Catalog No. 15. Ward Leonard 


Electric Co., ¢3 South Street, Mount Vernon, N. Y. 
3°18 


WARD LEONARD 


WARD LEONARD 


ELECTRIC COMPANY 


MOUNT VERNON, NEW YORK 


PRelhC- EE ngineored Conitiols Since 1892 
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This check list shows you how to 
et the most for your money in 
terms of resistor performance 


COATING. Vitrohm enamel coating of all Ward 
Leonard resistors provides a complete hermetic seal 
highly resistant to shock, high humidity, extreme 
temperatures, acids, alkalies, and electrolysis. Un- 
like most resistor manufacturers, we manufacture 
our own vitreous enamel. 


eRe” : 

RESISTANCE WIRE. The resistance wire is drawn to 
Ward Leonard's own specifications for each particu- 
lar resistor type. It is capable of withstanding heavy 
overloads, has a uniformly low coefficient of resistiv- 
ity. Many of the “bargain” resistors are wound with 
resistance wire of ordinary grade 





TERMINALS. In Ward Leon- 
: ard resistors, special alloy 
a ‘ ; , terminals iiusure proper ex- 
RESISTOR CORE. Ward Leonard’s own manufac- ; eal mel +) mel ra 
tured cores upon which the resistance elements I : me 
. . ag the enamel, are designed to 
are wound consist of a perfectly cylindrical i asmeme eeuhiie sheen enakes 
. . : . “] ’ é ; age. 
ceramie body of high density, low porosity, and DP & g 
; bgp 3 ; Every wire-to-terminal junc- 
high dielectric strength, with a thermal coeffi- ‘ tate 
- ; <a tion is joined mechanically 
cient of expansion correlated to the expansion ' 
of the enamel first, then specially silver- 
é . brazed for lasting contact. 


‘ 


7 =| - ra Sire) 

=] _ : | , Word Leonards con 
a“ | : ) q ; ; : plete engineering text 
P a ; ties book Handbook of 


Power Resistors $3 
per copy 
RHEOSTATS MOTOR CHROMASTER 
CONTROLS 
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MAGNESIUM FINDS INCREASING 
FAVOR AS DIE CASTING METAL 


Advantages of light weight, easy machinability and competitive cost 


make Magnesium preferable for many types of die castings 


Many manufacturers are taking a new look at magnesium 
as a die casting metal. In today’s competitive markets, 


magnesium offers advantages that can't be overlooked. 


Take light weight. Magnesium is the world’s lightest 
structural raetal. Where weight is a competitive factor, 
magnesium is the metal to use. A manufacturer of poi table 
electronic dictation equipment found that nineteen cast- 
ings in zine weighed 13 pounds, 6'2 ounces; and in mag- 


nesium, 3 pounds, 10 ounces. That's real weight saving! 


Magnesium is well known as the easiest of all metals to 
machine. This in itself promotes economy. As an example, 
the manufacturer of a lubricating machine found that the 


cost of machining an oil reservoir cast in grey iron was 


you can depend on 


$2.05 while machining the same part cast in magnesium 


cost only 80¢. 


Cost-wise, magnesium is better than competitive in nu- 
merous applications. One large automotive manufacturer 
(an industry where cost is figured on a fractional basis) 
has found magnesium die castings to be the lowest in cost 
of any metal in a score of applications. Moreover, mag- 
nesium’s long-time record of price stability is also an 


important factor. 


Now’s a good time to take a close look at magnesium. For 
the competitive markets ahead, magnesium can offer you 
many advantages. Your nearest Dow office can give you 
up-to-the-minute information. Or write THE DOW CHEMICAL 
COMPANY, Magnesium Department, Midland, Michigan. 


DOW MAGNESIUM 





Product Engineering — November, 1953 








window shopping costs nothing... 
can save you ery 


It pays to“shop around” before you 
make your power transmission or conveyor chain 
selections. Because, in order to get the most for your 
money, you need the right chain for your designs. 
For example, a precision-finished roller chain is 
ideal for high speed drives. But, roller chain is not 
the economical, efficient choice for slow speed, 
heavy-duty service. A heavy-duty steel or cast chain 
may be your answer here. That's why it will pay 
you to “shop” through the complete Chain Belt line 
before you make your choice. There’s a size and 
type to fit auy powe: transmission or conveyor need. 


Chain Belt 


CHAIN BELT COMPANY 
4715 W. Greenfield Ave., Milwaukee 1, Wis. 


Don't be handicapped by relying on a supplier with 
a limited line to answer all your needs. It may cost 
you more...may handicap the expected perform- 
ance of your machines. 

Your Chain Belt Field Sales engineer will be 
happy to assist you in making the exact chain selec- 
tion that best fits your requirements. He is not 
prejudiced by the limitations inherent in an incom- 
plete chain line...can recommend the chain that 
will give you the service you want...at the lowest 
possible cost. For complete information or engi- 
neering assistance, mail the coupon. 


COMPANY OF MILWAUKEE 


53-SO3A 


Gentlemen 


Please send me information on Rex and Baldwin-Rex chains 


C For Power Transmission [) For Conveying [ For Tension Linkages 


Atlanta © Baltimore © Birmingham ¢ Boston © Buffalo © Chicago 


Cincinnati ¢ Cleveland © Dallas ¢ Denver © Detroit © El Paso © Houston 
Indianapolis * Jacksonville © Kansas City © Los Angeles © Louisville 
Midland, Texas * Milwaukee © Minneapolis © New York © Philadelphia 
Pittsburgh © Portland, Ore. © Springfield, Mass. © St. Louis 
Salt Lake City © San Francisco © Seattle © Tulsa © Worcester 


Distributors located in principal cities in the United States and throughout the world 
EXPORT OFFICES: 4800 W. Mitchell St., Milwaukee; and 19 Rector St., N. Y. City. 
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DCD She rule drive selector for slow to medium speeds 


Company... Tritt _ 


Address 
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Your wet clutch may need 











a custom-compounded facing 





\ well-designed clutch may lose a lot of its inherent per- built test equipment. Your test data on the most promising 
formance if the torque-engagement characteristics of its of the facings are compared with the laboratory data on 
facing don’t precisely fit its mechanical characteristics. That's that same material. This comparison shows how it may need 
whv vour wet clutch may need a facing material that’s com to be modified or which other Armstrong material may al- 
pounded to supply a particular combination of properties. ready offer the properties you need, 

Of course, one of Armstrong's many standard friction ma- If a compound modification or a new compound is called 
terials mav be exactly what vou need. But if you need son for, Armstrong compounders ordinarily can come up with 
thing special, Armstrong can supply it with a minimum o! it quickly because their studies already have established 
time and effort on your part. what the effects are of many variations in formulation or 

You merely give us the pertinent data on your clutch operating condition. This has a double advantage for you. 
design—which vou can do easily on one of our Clutch Data You can get a suitable facing with a minimum of experi- 
Sheets. Then we will give you a selection of facings that mental time and expense. You also have assurance that the 

em most suitable, either in cork or combinations of cork material you select will do the best possible job in your 

l rubber, or cork and fiber. particular clutch 

our field tests show that none of these materials gives If you're working on a new clutch design now, or would 
vou the performance you're looking for, and very often one like to improve the performance of an existing unit, write 
will, then your test data can be used by Armstrong com- for a copy of our Clutch Facing Data Sheet. We'll be glad 
pounders either to modify an existing compound or create to study the data you submit, suggest suitable materials 
an entirely new one. Here's how they do it. and supply samples for experimental use. Write 

All Armstrong's Friction Materials are performance tested Armstrong Cork ( ompany Industrial Division 


under standard, controlled conditions on special, Armstrong- 7211 Irvin Street, Lancaster, Pennsylvania. 


ARMSTRONG’S FRICTION MATERIALS 
























Stainless Steel tubing selected 
for coil assembly 
of penicillin fermenter 











In fabricating a custom-built, 15,000-gallon 





fermenter tank for one of the nation’s lead 






ing penicillin manufacturers, The Pfaudler 
Company, Rochester, N. Y.,used 3” O. D 


Stainless Steel tubing for the coil assembly 







Stainless Steel’s corrosion resistance, as 





well as its excellent sanitary properties, led 





to its selection for this important application 


Thermador cooking units take advantage of 
Stainless Steel's beauty and durability 


The beauty, the ease of cleaning and the long-lasting qualities 
of Stainless Steel are used to full advantage in the line of 
separate cooking units manufactured by Thermador Electrical 
Manufacturing Company, Los Angeles, California 

Thermador makes good use of the sales appeal of the unique 
properties of Stainless Steel and finds its fabricating qualities A 
make it ideally suited for applications like this. 


SHEETS + STRIP + PLATES + BARS + BILLETS + PIPE + TUBES 
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Corrosion-resisting Stainless Steel now used in American Laundry 


Machinery Co. Cascade Washers 


Stainless Steel, with its superior corrosion resist 
ance and smooth, durable,easy-to-clean surface 
is now being used for many of the parts in Ameri 
can Laundry Machinery Company's Cascade 
Washers 

The tub, the cylinder, drive guards, supply 
trough and instrument panel are all Stainless 
Steel. Most of these parts come in direct contact 
with the hot soapy water ind Stainless Steel 
will provide long, satisfactory service life under 
such conditions 






Take advantage of Stainless 
Steel in your designs 
and in your selling 


These appli ations are typi al of the 
way Stainless Steel can be used to 
improve design and add sales appeal 
ina wide variety of produc ts. Stain 
less’ wide range of valuable proper 
ties make it the ideal material for 
many, many jobs 

Put Stainless to work for you. It 
will pay its own way and give you a 
good return on your investment 
especially when it is perfected, sers 
ice-tested US'S Stainless Steel 
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WIRE + SPECIAL SECTIONS 












Made of U-S:S MAN-TEN steel, vital parts of land leveler 
and ditching plow weigh less but wear longer 


The Eversman Manufacturing Com In hard-working farm equipment like 
pany, Denver, Colo., have used US'S this and in heavy-duty earth moving 
Man-TEN and other U'S’S High 


f 


ind materials handling equipment such 


i 
Strength Steels in their famous line is cranes, power shovels, drag line ex 
igricultural implements for a good  cavators, scrapers, bulldozers, trench 
many years. Recently they wrote ers, snow plows, etc., wherever parts 

“We had been using !4” mild carbon are subjected to severe wear and pun 
steel for the curved center-cutting blade 'shing loads and stresses, the high re 
of our Model 289 Land Leveler and sistance to abrasion, high endurance 
limit and superior yield point values of 
U-S'S Man-TEN steel can be utilized at 


little or no increase in cost to reduce 


wanted to reduce its weight. We were 





ible to do this by changing to 10-gage 
hot-rolled MAN-TEN steel which weig! 
14 less. Then we did some checking 
MAN life. It will pay you to examine the 


TEN steel blade wears 20 longer possibilities of this service-tested steel 


Ss 


weight, increase capacity and prolong 


with our dealers and find that the 


“The Eversman Ditcher is a new pro 
duct with us. To keep it as light and 
strong as possible and give it good re 

i a 2 s sistance to wear, we naturally decided 
Switch to U S S MAN TEN steel solves on Man-TEN steel for the curved wings 
is they perform a function similar 


serious forming problem, increases En eer ae ee, le 


MAN-TEN steel gives us a very strong 


rigidity, Saves weight durable section which can take a great 


deal of punishment without being bent 


| out of shape as happens with ordinary 


carbon steel.”’ 


~ ‘ . 
> - “ 


Manufacturer of heavy-duty trailers uses MAN- TEN 
Steel for maximum strength with sainimum weight 


If you are building equipment that requires strength, toughness and stamina 
beyond the ordinary, this letter from the Talbert Constructior Equipment Co 
of Summit, Ill., should be of interest 

They write One of the principal problems confronting us as manufacturers 
of heavy-duty hauling equipment is the control of design so as to insure ade quate 
strength at critical points with minimum weight. The extremely heavy loads our 
trailers are designed to handk up to 100 tons—called for the use of very heavy 
structural sections in carbon steel or the adoption of a steel that would give us 
the high strength needed without increasing the dead weight. We found th 
answer in U-S:S Man-TENn steel, and our main beams, center sill and side channels 
are built of this grade of high strength steel, with excellent results 

“In welding MAN-TEN steel to mild steel, good results are obtained using a mild 
steel welding rod. In welding MAN-TEN to MaNn-TEN, best results are secured using 
a High-Strength welding rod.” 


_U-S*S HIGH STRENGTH STEELS 
U-S-S COR-TEN + U-S‘S MAN-TEN  U-S-S TRI-TEN 
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Roof purlins of U-S+S MAN-TEN steel weigh no more than 
carbon steel, carry 72% more live load, cost 22% less to use 



















































Butler Manufacturing Co., Kansas 
City, Mo., a leading producer of pre 
engineered buildings, illustrates per 
fectly how U-S'S Man-TEN steel often 
provides more effective strength per 
dollar, and is therefore more economical 
than any other material 

Says Mr. W. B. Larkin: “At present 


we are making generous use of U‘'S’S 


Man-TEN steel for roof purlins and 
side wall girts on our standard rigid 


frame buildings. By a rolling and press 
brake operation Man-TEN steel Strips 
ire formed into Z-sections approxi 
mately 6'%" high with flange 2'4" wide 

“Originally we made these members 
of 14-gage carbon steel which, when 
properly spaced, carried a roof load of 
15 lbs. per sq. ft. The expansion in our 


business required that we furnish roof load. The use of U-'S‘S Man-Tt 


ee 
a building for heavier roof loads. We steel in the same gage gave us the ne« . % 
~ -_ 
were limited by our fabrication equip essary increase in load-bearing capacity ~~ ra * 


ment which is very expensive, so it was as follows: 14-gage carbon steel purlins 

decided to use high tensile material of weighing 62 lbs., supported a load of 

the same thickness to carry this heavier 15 lbs per sq. ft t aA 
In contrast j-gage U-S’S Man-TEN 
steel purlins, in the same weight ul 
ported i load of 6 IDs per sq it 
Result I increase in id-bearin 
capacity with a decrease in 
ratio per pound of live mad capacit 

You can see from this that even 

though the base price f US'S Man 
TEN is higher than carbor eel, wl 
compared with the job it doe 
less expensive than regular tet We 


are now considering the use of MAN-TEN 
steel for the fabrication f complete 


rigid frames for larger buildings 
































ra Send hor the MIAN-TEN Book, 
MECHANICAL PROPERTIES OF [—— a . > 
> Inch ver 2 te Over to . 
US'S MAN-TEN STEEL ond Under ro 2 bon to 
Yield Point, min ps 50.000 45 000 40 000 
Tensile Strength, min., ps 75,000 70.00€ 65,000 
Elong. in 2 In., min., per cent 20 22 +x — pm @wmwew@eewewe aes eeeewae wanna nwaanoeacaoae 
Elong. in 8 In., min., per cent r 
180 In. and heovier * 9 y 1 United St c ‘ ; 
Cold Bend 180° D=lt 180° D2 180° D= 3 | nitec A I 
> Willia P Pl R . { 
The minimum yield point and tensile strength requirements w be reduced by ! Pittsbi rgt 0. | ’ \ " 
5,000 psi when the material is specified in the annealed or normalized conditions l 
ASTM Standord Specimens, minimum number of tests ond ductility modifications | Please send i I rt k*U-S’S Man-Tt 
apply , | 
ADDITIONAL TYPICAL PROPERTIES FOR ENGINEERING GUIDANCE , Nam« I 
Resistance to atmospheric corrosion 2 times corbon steel 
Compressive Yield Point, ps Equal to tensile Yield Point | ( npan 
Sheoring Strength, os Equal to %, Tensile Strength i 
Modulus of Elasticity, ps 28,000,000 to 30,000,000 vr 
Enduronce Limit (as rolled, avg.) psi 39,000 | oe 
Chorpy Impact, keyhole notch (as rolled, room temp | 
avg.), ft. It 30 , LF | St 


Coefficient of Expansion per degree F, 70° to 206 F .0000063 





UNITED STATES STEEL CORPORATION, PITTSBURGH - AMERICAN STEEL & WIRE DIVISION, CLEVELAND - COLUMBIA-GEWEVA STEEL DIVISION, SAN FRANCISCO 


WATIONAL TUBE DIVISION, PITTSBURGH - TENMESSEE COAL & IRON DIVISION, FAIRFIELD, ALA. - UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS 
UMITEO STATES STEEL EXPORT COMPARY, KEW YORK 


UNITED STATES 
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U-S-S CARILLOY steel cushions bon 








e-rattling jolts 


on the world’s finest medium tank 


TYME army's amazing new Patton 
| 18 not only moves faster, shoots 
traighter, and offers better protec 
tion to the tank crew, but it has a 
vastly improved suspension system 
that features torsion bar springs 
made of U'S’S CarRILvoy steel. As a 
result, it rides lower and more level 
ind with less jarring than World 

War I] models 

During rugged field tests, this 45- 
10-ton tank rolls along at more than 

}) miles an hour, knocks down tele 

phone poles and houses, rumbles 
ver deep trenches and scales 3-foot 
walls. All the while, the CARILLOY 
teel torsion bars that support the 

driving wheels flex, twist, and vi 
brate. They smoothly absorb most 

of the jolts as the tank forges ahead 

‘Torsion bars withstand this heavy 
pounding ind do a better job of 
cushioning these shocks than pre- 
vious spring systems. What’s more 
they take less space, so the tank can 

be built closer to the ground, has a 
lower silhouette than other models. 

USS CarRILLoy 8660 is a Ni-Cr 

Mo electric furnace steel which pos- 

sesses the required hardenability 
needed in these torsion bars. It 


ON THIS TWISTER at the Cicero a of 


Maremont Automotive Products, Inc., the 
finished CARILLOY steel torsion bars are 
prestressed before shipment to the tank 
manufacturer 


will produce a minimum hardness of 
55 Rockwell “C” at °", from the 
quenched end in the standard End 
Quench hardenability test. It has 
exceptionally good surface and sub 
surface qualities 

Both the United States Army 
Ordnance Corps and the spring man 
ufacturer, Maremont Automotive 
Products, Inc., are well satisfied with 
this excellent performance 


HERE are the CARILLOY 
steel torsion bars ready 
for shipment. Torsion 
bars are used on the 
Patton 48 and others 


so th the tanks ¢ 


at 
be built closer { 
ground, giving a lov 
silhouett« 


USS CarRILLoy steels are doing 
many tough jobs like this on both 
military and civilian products. So no 
matter what type of steel problem 
you have, we have probably met and 
licked one very much like it before 
We can help you solve yours. Just 
get in touch with our nearest Dis 
trict Office, or write to United States 
Steel, 525 William Penn Place, Pitts 
burgh 30, Pa 








Another new development using 


B. F. Goodrich Chemical = =~: 


“Se 








s 


B. F. Goodrich Chemical Co. does not make these food waste disposer parts. 


We supply the Geon and Hycar raw materials 


FOOD WASTE DISPOSER EFFICIENCY IMPROVED with ceon and tyca 


Hes a food waste disposer with 
two unique features—a flexible 
stopper made of Geon vinyl plastic 
and a shock absorber and throat 
baffle made of Hycar American 
rubber. 


The stopper replaces conventional 
metal ones, will not chip, crack, mar 
dishes or sink if dropped. Fitting 
tightly in the opening, it makes the 
sink drain leak-proof. It can be used 
as a food scraper—food acids or stains 
can’t harm it. In tests with all types 
of detergents and = this Geon 
stopper retained its flexibility and 
brilliant color. 

The Hycar shock absorber and 
throat baffle, when compressed, pre- 
vents metal-to-metal contact of the 
sink and the disposer, eliminating 


noise and vibration. The baffles in 
the throat keep splash and small par- 
ticles from leaping out of the shred- 
ding chamber—yet allow easy entry 
of food waste for shredding. This 
Hycar part retains its resilience, helps 
dampen vibration, and resists greases, 
alkalies and mild acids common to 
kitchen work. 

Perhaps there’s an idea here for 
you in what Geon and Hycar can do. 
These versatile materials are comple- 
mentary, offer some of the same prop- 
erties. And each has specific advan- 
tages that may help you solve design 
problems, simplify operations, im- 
prove or develop more saleable 
products. For technical advice, please 
write Dept. HT, B.F. Goodrich 
Chemical Company, Rose Building, 


Cleveland 15, Ohio. Cable address: 
Goodchemco. In Canada: Kitchener, 
Ontario. 


Hycar 


Amaucan Rubber 


~ ae 
wt _ 
“ . 
| G 


GEON RESINS e« GOOD-RITE PLASTICIZERS . . . the ideal team to make products easier, better and more saleable 


HYCAR American rubber e¢ 


GEON polyvinyl materials e¢ GOOD-RITE chemicals and plasticizers « HARMON colors 
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U. S. Air Force crash trucks 
and rescue vehicles by 
Aluminum Conductor Busway, American-LaFrance- 
light and economical, by . , Foamite Corp., Elmira,N. Y., 
Bull Dog Electric Products Co., \d use Revere Aluminum 
Detroit, Mich, uses Revere 
Aluminum (EC Grade) Bar. 


" 
it 


—_s 


Many makers of indoor and 
outdoor chairs and furniture use 
Revere Aluminum Tube. This 
choir by Lownlite Co., Miami, 


Florida. 


The heart of this cylinder 
surfacing hone is a 
Revere Aluminum 
Extruded Shape. Photo 
courtesy Ammco Tools, 
inc., North Chicago, Ill. 


* pa COE cc A cm 


A Revere Aluminum Extruded Shape am 
is used by the meat packing industry 
@s smoke-sticks for hanging meats 
during the smoking procets. Photo 
courtesy The Globe Co., Chicago, ili, 
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Why not investigate how this unique 
engineering material—DU PONT NYLON 


—can help improve your product? 


These six parts, as used in a new starter developed 
for automatic transmission cars, demonstrate how 
the unique properties of Du Pont nylon can help 
engineers develop more efficient products. 

Du Pont nylon is strong and durable. Parts 
made of it withstand shock and vibration. Nylon 
can’t corrode, is unaffected by most common 


Check all these outstanding properties of Du Pont nylon— 
TOUGHNESS — Nylon is virtually unbreak- LIGHT WEIGHT — Nylon's 
able, even at low temperatures \ is 1.14 
HEAT RESISTANCE — Nylon is capable of 
continuous operation to 250°F 


ABRASION RESISTANCE — Nylon resists 
wear, scuffing and gouging 


STRENGTH, RESILIENCY — Nylon absorbs has excellent bearing charac 


shock without chipping or cracking IS vides quiet operation with little or no 


strong in thin sections Catior 


Nylon parts molded by United Plastics Industries, inc., Vassar, Mich., for Automo Corp saginaw, Mich 
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chemicals. Du Pont nylon is light in weight, heat 
resistant and remarkably resilient. Parts resist 
wear and abrasion, provide quiet operation with 
little or no lubrication. And DuPont nylon’s 
electrical insulating properties insure positive 
operation, 

Perhaps the valuable properties of Du Pont 
nylon can help you develop a new or improved 
product or process. For further information on 
Du Pont nylon write: E. I. du Pont de Nemours 
& Co. (Inc.), Polychemicals Department, Room 
1011 Du Pont Bldg., Wilmington 98, Delaware. 


specific gravity 


"C6 u 5 ratorf 


CHEMICAL RESISTANCE — Nylon is ' 
affected by most common chemicals 


LOW COEFFICIENT OF FRICTION 


teristic 


: 


Better Things for Better Living 


’ 
’ 


. through Chemistry 
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ae ug To users of phosphate coatings, 
Pennsalt offers the 


A complete system linking together supplies and operations... 


a complete, sit of compounds... 


for cleaning, pickling, phosphating, and rinsing . . . 
all from one reliable source— Pennsalt 





appliod, inv a balanced, cycle... 





tailor-made by Pernsalt engineers to fit your 
operations and equipment 


Sew ° 
by experienced field servicemen on a 
regular, scheduled basis 


advertised and menchandised 


to help pre-sell your quality finish 
to wholesalers, dealers, and consumers 








At Pennsalt’s famous White- 
marsh Research Laboratories, 
where Fosbond was devel- 
oped, there are unusually 
fine testing facilities at the 
disposal of manufacturers 
using the Process. 











Process 


for trouble-free processing ...for a better, longer-lasting finish 


Now Pennsalt, long a pioneer in the metal processing 
field, offers everything you need for uniform, trouble- 
free phosphating of steel and zinc! 

Products and processing have been engineered to 
(1) provide an excellent pre-paint corrosion resistant 
surface, (2) offer simplified operation through the 
entire balanced cycle, (3) be usable with standard 
equipment, and be compatible with standard 
organic finishes. 

Every product and technique now offered has 
been fully field-tested for two years or more. 
Experienced Pennsalt specialists are ready to come 
into your plant to show you how to get the most 
from this advanced system. Furthermore, once the 
cycle has been introduced in your plant, these men 
will continue to help you maintain a_trouble- 
free system. 


O°. el 
he % 


FOSBOND 


A batten stant 
forv your finish 








Pennsalt 
Chemicals 


here is no fee for the Procéss. Reasonably priced 
chemical products are your only expense. 


How's this for proof? 
To prove what we say about the Fosbond Process. 
we offer this service: tell us (1) type of metal to be 
coated, (2) kind of phosphate coating now used, 
(3) method of application to be used, (4) kind of 
organic finish to be employed, and (5) conditions 
which finish must meet. In turn, we will supply 
either panels coated by means of the Fosbond 
Process, or Fosbond chemicals for your use in pre- 
paring panels. Then, subject these panels to w fat. 
ever tests you wish...and you be the judge. 
Which of your products and operations can benefit 
from the Fosbond Process? Give us details on these 
items; we'll be able to answer your questions more 
specifically. Write to Metal Processing Department, 


422 Widener Building, Philadelphia 7, Pa. 


A Valuable Fosbond Extra! 


The Fosbond Pros ess has ree eived 
the famous Good Housekeeping 
Guaranty Seal. Manufacturers who 
qualify may affix to their products 
the colorful Fosbond emblem which 
incorporates the Good Housekes ping 
seal. ‘To help Fosbond users get full 
advantage from this merchandising 
“plus”, the Fosbond story is told in 
The Saturday Evening Post, Good 
Housekeeping, U.S. News & World 
Report, Business Week, Electrical 
Merchandising, Department Store 
Economist, Implement & Tractor, 
and Office Appliances. 


PENNSYLVANIA SALT MANUFACTURING COMPANY 
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Wagner Motors provide 


to machine 72 tractor cylinder blocks per hour 


This Cross Transfer-matic was built for Ford 
Motor Company for use in its Tractor and 
Engine Division. It mills, drills, bores, taps, 
reams and chamfers 72 tractor cylinder blocks 
in an hour, and is equipped throughout with 
Wagner totally-enclosed motors. (A total of 
32 motors, ranging from 4 to 15 hp.) 


Machine tools powered with Wagner totally- 
enclosed motors are assured freedom from 
excessive downtime caused by motor failure, 
because these motors are fully protected 
against damage from steel-filings, chips, dust, 
dirt, fumes and moisture. 


ELECTRIC MOTORS 


«e+ the choice of leaders 
in industry 


the power 


For your requirements, there is a Wagner 
Motor to fit every need—a complete line for 
all current specifications, with a wide variety 
of enclosure types and mountings. Bulletin 
MU-185 gives full information. Do you have 
a copy? 


A nearby Wagner engineer 
will be glad to help you 
select the right motors for 
your next application. Con- 
sult the nearest of our 32 
branch offices, or write us. 


WAGNER ELECTRIC CORPORATION 
6406 Plymouth Ave., St. Lovis 14, Mo., U.S.A. 





ELECTRIC MOTORS + TRANSFORMERS + INDUSTRIAL BRAKES 


AUTOMOTIVE BRAKE SYSTEMS ~ AIR AND HYDRAULIC 


BRANCHES IN 32 PRINCIPAL CITIES 


Product Engineering — November, 1953 








cost-cutting 


stronger 


more dependable 


— ow anihbh..copeereuy 


A NEW COPPER-PLATED STEEL WIRE 


OF UNMATCHED NATIONAL-STANDARD QUALITY 


COPPERPLY 


SOLID 
COPPER WIRE 
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COPPERPLY, accurately concentric and uniform, 
is steel wire electroplated with copper to the 
thickness required. This type wire was originally 
used for television lead-in installations. Now this 
unique wire is solving cost problems in many 
new applications. 

Maybe COPPERPLY gives you ideas for applications 
in your field . . . uses that will result in substantial 
savings over solid copper wire. 

In addition to cutting costs, COPPERPLY obviously 
is much stronger than copper wire. And National- 
Standard makes it with a regular or high tensile steel 
wire core to fill your specific requirements. 

We'll “loan” you an engineer to help you develop 
any ideas for using COPPERPLY you'd like to explore. 
It’s company policy to give the best service in the 
industry, in addition to the highest quality special 
wire and steel products available. Write the 
National-Standard Company, Niles, Michigan, 
concerning COPPERPLY. Write the appropriate 
division listed below on other products. 


Athenia Steel, Clifton, N. J. 
Fiat, High Carbon, Cold Rolled Spring Steel 
DIVISIONS OF 
NATIONAL-STANDARD National-Standard, Niles, Mich. 


Tire Wire, Stainless, Fabricated Braids and Tape 


Reynolds Wire, Dixon, Illinois 
Industrial Wire Cloth 


Wagner Litho Machinery, Jersey City, N. J. 
Metal Decorating Equipment 


NILES, MICHIGAN ) Worcester Wire Works, Worcester, Mass. 
Round and Shaped Steel Wire, Small Sizes 
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The new ELLIOTT cROCKER-WHEELER 


Typical of the flexibility offered by the New 
Elliott Crocker-Wheeler Gearmotor Line are the 
four single-reduction gearcase positions for 
horizontal operation. Mountings may also be 
ceiling, sidewall or inclined. Single reduction, 
780 to 280 rpm...double reduction, 230 to 
45 rpm...triple reduction, 37 to 7.5 rpm. Avail- 
able with any Crocker-Wheeler Motor—squirrel- 
cage, wound-rotor, direct-current...1 to 150 hp. 


Construction features include precision-proc- 
essed, file-hard gears, large oil reservoir for 


abundant splash lubrication, heavy, rigid cast 
iron pyramidal base, and a bearing housing and 
oil seal separating the inner high-speed motor 
bearing from the gear lubricant, which after 
much service may contain minute metallic par- 
ticles tending to shorten bearing life. 


GET THE GEARMOTOR DATA BOOK 


—ask your local Elliott District Office 
or write direct to Elliott Company, 
Crocker-Wheeler Division, Ampere, N. J. 
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ELLIOTT Company [0 


CROCKER-WHEELER DIVISION 
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A MASTER DESIGN FUnMU 


combine light weight and high strength with pleasing appearance and 


high production potentials...with MADISON-KIPP 


zinc and aluminum 
die castings 


Tue CASTING here illustrated requires a minimum of 
secondary operations. Cast-in are side slots and recesses, 
top holes and counter-bores, bottom ribs and bosses. The 
casting is strong and light and is produced with a 
smooth finish. 

Madison-Kipp is skilled and seasoned in die casting 


mechanics, and invites your inquiries for co-operative effort. 


& e MADISON-~KIPP CORPORATION 


206 WAUBESA STREET, MADISON 10, WISCONSIN, U.S.A. 


@ Skilled in Die Casting Mechanics @ Experienced in Lubrication Engineering @ Originators of Really High Speed Air Tools 
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Cotte nuts Rollpins 








cotf-lockingy factonore 


- v : 
HEX NUT G HIGH TENSILE NUT 
SPLINE NUT Z 
dia. from 1/16” to 1/2” 


CUNCH NUT 1200° F. HIGH-TEMP. NUT 


Rollpins are slotted, tubular steel, pressed-fit pins 

with chamfered ends. They drive easily into holes 

drilled to normal tolerances, compressing as driven 

Extra assembly steps like hole reaming or peening 

GANG | are eliminated. Rollpins lock in place, yet are read- 
CHAREHEL OUTS ily removed with a punch and may be reused. 


: ; Cut assembly costs by using Rollpins as set 
Every major aircraft now being assembled relies on the 


vibration-proof holding power of ELASTIC STOP nuts. wiheen : 
Only ESNA manufactures a complete line of all types Specify them in place of straight, serrated, tapered 


and sizes of self-locking nuts. ' or cotter type pins. 


screws, positioning dowels, clevis or hinge pins. 


L4 
ELASTIC STOP NUT CORPORATION g LP Ly 
OF AMERICA phen 


— ee ae ae ae ae OO Oe 





Elastic Stop Nut Corporation of America 
Dept. N34-112 Vauxhall Road, Union, N. J. 


Please send me the following free fastening informatior 


| 
' 
| 
: 
Elastic Stop Nut Bulletin ) Here is a drawing of our 

} Rollpin Bulletin product. What fusiener would 
| 

| 

; 


[] AN-ESNA Conversion Chart you suggest? 

Nome Title 

Firm_ 

Street__ y , i 


a 
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il 
ness; 150,000 psi average single shear strength; +0.0001"’ diameter 
tolerance; 2 stondards—blue label pins, .0002'" oversize for nominal press 
fit requirements and red label pins, .001"’ oversize for use as repair pins. 


UNBRAKO PRECISION-GROUND ALLOY STEEL DOWEL PINS feature the following: 
formed ends which won't chip, 60-62 Rockwell "C” Scale surface hardness; 
6 micro-inch maximum surface finish; 50-54 Rockwell "C" Scale core hard- 

















Use UNBRAKO Dowel Pins as plug gages in various 
As fasteners for laminated sections, machine parts. production operations, as guide pins, as stops, as 


As roller bearings in casters, truck wheels, etc. wrist pins, hinges and shafts. 
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(he ffi Via : A START FOR THE FUTURE 


See your distributor for Unsrako standards 


You save time and money ordering UNBRAKO socket 
screw products from your UNBRAKO industrial distrib- 
utor. He has a complete stock, offers excellent service 
and prompt deliveries. Write for UNBRAKO Standards. 


STANDARD PRESSED STEEL Co., Jenkintown 28, Pa. 


UNBRAKO SOCKET SCREW DIVISION 
® 


JENKINTOWN PENNSYLVANIA 


UNBRAKo 


STANDARDS 


Sps 


As position locators on indexing machines, for align- 
ing ports, os feeler gages in assembly work, as valves 
and valve plungers on hydraulic equipment. Write for UNBRAKO Standards 
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BRIDGEPORT BRASS COMPANY 


Copper ALLOY BULLETIN 








BRASS = 


Bridgeport MILLS IN BRIDGEPORT, CONN. AND INDIANAPOLIS, IN 





IN CANADA: NORANDA COPPER AND BRASS LIMITED, MONTREAL 








with 


C 


key in knob, shield, escutcheon, latchbolt and 
my, San Francisco, California 


Brass for Modern Locks 
.»» Chosen for Dependability and Beauty 


A good lock 
function regardless of age or inatten- 


door is expected to 
tion. This may explain why brass has 


long been the metal of choice for 


manufacturers of highest quality locks. 


Brass has many qualifications which 
make it ideal for this application. It is 
easily worked and lends itself readily 
to ordinary factory operations such as 
machining, drawing, stamping, solder- 
ing, polishing, and plating. 

Besides 


has the added advantage of a low co- 


corrosion resistance, brass 
efficient of friction. Consequently, wear 
on rubbing parts is reduced to a mini- 


That's brass lock 


function smoothly with 


mum why a will 
little or no 


lubricant 

Brass used for exterior parts such as 
knobs and escutcheon plates is highly 
decorative, with a warm, bright color, 
especially when highly polished. Con- 


stant use will also keep the metal 


shiny. 
The 


made from enduring brass but is ex 


lock illustrated is not only 
ceptionally well-designed. It is of the 
key-in-knob type with the key in the 


door knob. 


Originated in 1923 


This lock was developed from the 
push button lock, a design first intro- 
1923. It 
changed the art and method of making 


duced in is said to have 
door locks throughout the world. For 
one thing, it received ready acceptance 
because it required very simple instal- 
lation: Only two holes in the door are 
needed. Thus much time and highly- 
skilled 
mortising are eliminated. These locks 


labor formerly consumed by 
are so designed that they are inter- 
changeable once the necessary holes 


have been bored. 


Product Engineering 


Free Machining Brass 


The pin tumbler cylinder lock is a 
difficult part to make. This vital pre- 
cision part must undergo multiple 
drilling, broaching, and threading, be- 
machining. Ledrite 6 


Brass Rod has a machinability rating 


sides over-all 
of 100 per cent and is excellent for 
these operations. Ledrite also meets 
high standards of quality, accuracy in 
dimensions, and provides a smooth fin- 
ish free from burrs. 

The latchbolt is made from 
Ledrite 6 Brass Rod. Milling and saw- 
ing are easily performed 


also 
with this 
alloy too. 

The part for the pin tumbler cylin- 
der is made from extruded shape 
Ledrite 6 Free Machining Brass. This 
item also requires considerable drill- 
ing. 

70-30 Brass for Ductility 

The door knob is a two-piece assem- 
bly made from 70-30 Brass strip. This 
alloy is very ductile and can be readily 
drawn. As it must be highly polished, 
care is taken to supply metal with a 
grain size which will impart suitable 
ductility with maximum smoothness of 
surface after forming. 


The 


are also made from 70-30 brass. It is 


decorative escutcheon plates 
supplied in the annealed condition but 
with the minimum grain size for the 


highest polish with the least effort. 


Technical Service 


The use of the right metals with 
suitable tempers is essential if econ- 
omies are to be made in metal goods 


fabrication. 


Much information on copper-base 
alloys, as well as numerous tables and 
valuable working suggestions, are 


“Technical 


request 


found in Bridgeport’s 
Handbook.” Available on 

Bridgeport Laboratory will be glad 
to help you in your metal selections. 
Or, contact 
Brass 
ments. 


your nearest Bridgeport 


office for your metal require- 


(522) 
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Blackon 


copper, zinc, steel 


the SURE way with... ENTHONE 
LY ¢¢ 


Pr J 


Enthone, years of experience, has accumuloted o 
storehouse of informatian on right way to blacken 
metals. This knowledge is always available to ovr 
customers through our Service Department. 


EBONOL “S” Processes for blackening steel 10 pro- 


> 


EBONOL “C” The quolity block for copper ond 
brass thet meets all military specifications. 

EBONOL “2” A durable, deep, rich finish for zine 
plate or zinc alloy castings. Dull or glossy oxide black 
coatings are formed in from 5 to 10 minutes ot 
160-180°F. 


EBONOL 2-80" A blackening process for zinc and 
zinc base alloys. Operates at room temperature. 


WRITE US FOR ANY NEEDED INFORMATION 
OR ADVICE ON ANY BLACKENING PROBLEMS 


*REG. TRADEMARK 


U.S. PATENT NOS. 2,364,993, 
2,460,696, 
2,460C.896, 
2,481,854, 


ENTHONE 


METAL FINISHING PROCESSES ReSSreeATS® ELECTROPLATING CHEMICALS 


442 ELM STREET 
NEW HAVEN, CONNECTICUT 


DISTRIBUTOR STOCK POINTS 
ARDCO, INC R. O. HULL & COMPANY L. H. BUTCHER COMPANY 
West 73rd Street, Chicago 38, Illinois 1300 Parsons Court, Rocky River, Ohio 3628 East Olympic Blvd., Los Angeles 2 5,California 
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How Warner Electric Motion Control 


contributes to fully automatic operation of 


NEW HUNT HB- 
COTTON LOOM 


Modern automaticity reaches another milestone in the 
textile industry with the advent of this remarkable new 
Hunt Cotton Loom. The loom starts (via pushbutton) 
with the speed of lightning. It stops automatically . 

within 1/400 of a second. No notches to engage, no 
clearances to take up, no solenoids or complicated link- 


ages to slow operation. You increase productivity, de- 


crease maintenance time and costs, provide foolproof 


control over machine motions, reduce spoilage. Your 
equipment can be similarly automaticized with Warner 
Electric Motion Control. For the complete story, 
contact your nearby Warner iepresentative, or send 


coupon today. 


Warner Electric Brakes cre 
available with static torque rat- 
ings from 8 in. Ibs. to 700 Ibs. ft. 
Low wattage. Precise adjustment 
of speed and power. No wear 
adjustments. Rapid heat dissipa- 
tion. Compact. Light in weight 


Warner Electric Clutches ore 
also available with static torque 
ratings from 8 in. Ibs. to 700 Ibs 

ft. Even largest sizes require only 
25-35 watts of direct current. Pre- 
cise control of acceleration and 
power. Automatic wear take-up. 
Rapid heat dissipation. Easily 
adaptabie. 


Warner Electric Brakes and Clutches provide 5 important 


new features for users of Hunt Cotton Looms 


| Accurate, prepositioned stops—if warp end is down, 

loom stops automatically with the harness level. If 
a filling breaks, loom stops with shed wide open. Man- 
ual pushbutton stop causes loom to stop with the harness 
level. Result—a lightened work load on the weaver, 


shorter shut-down time. 


Reduced maintenance—cushioned starts and stops as- 

sure long life for all loom components. Acceleration 
tests indicate life expectancy in excess of 5O years for the 
Warner Clutch and Brake. Amazingly simple—they never 
need adjustment. 





Fewer mechanical parts required for starting and stop 
ping motions. Less chances for trouble, lower re 
pair costs, smaller inventory of spare parts add up to 


more production at higher profit 


4 “Inching” the loom smoothly with pushbutton con- 
trol is a simple matter, saving the manual labor of 


turning the handwheel 


Electric signals to counters help management deter- 
mine stoppages due to warp preparation and qual- 
ity, or filling quality. 


ELECTRIC BRAKES & CLUTCHES 





FOR INDUSTRIAL APPLICATIONS 
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EQUIPPED WITH WARNER 
electric 
motion control 


7. ] t ‘ 
Warner Electric ake ! ‘ Clutch-Brakes Rate of appli 
give ut inique sit lesign and opera nize motions 
tion net mniy TWO Main parts, an armature and required tor your machine operat 


tro-magnetic, instantaneous CONTROL ENGINEERING SERVICE . 


friction surtaces. Torque complete application at ‘ ‘ 


‘ 


ratings are extremely high tor their small size and and field assistance ty ave a < 


light weight. No coast ig or slipping when locked in tensioning, indexing r spec 


ontr 


lesigned into original equipment Readily sult competent, experienced Warner 


} " 


adapted to automatic cycles and remote control by specialists for rel 


iable reco 


limit switches, relays, electric eyes, pushbuttons, etc heat, electrical controls, capacity 


SSB ERR RRR HRBSSwMHUeBK eer CHB are 

Warner Electric Brake & Clutch Co., Dept. PE Beloit, Wis. 

[_] Please send your FREE Booklet, WEB 6089 

[_] Would like to see working demonstration 

Firm Name 

Individua! Title 

Address 
ape breve covrewes City 


2 CLUTCH <OuPLmes 


State 
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THIS MONTH’S MOTOR TIPS 


FIG. 1—Pneumatic control for Vari 
drive motor, permits quick speed 
changes from any remote control 
station. Photo shows Varidrive op- 
erating film processing equipment. 


REMOTE CONTROLS 
AND SPECIAL HOOK-UPS 
OF VARIDRIVES 

GAIN POPULARITY 


LOPMENTS in 


VARIABLE SPEED MOTOR DRIVES 


RECENT innovations in vari 
able speed drives Ine lude new and 
improved types of remote control 
equipment. Beyond the purely func 
tional duty of a variable speed motor, 
such as a Varidrive, the latest methods 
of controlling it open up new adap- 
tions to machines and equipment. 

Motors cannot always be placed int 
i location convenient to the operator 
In the case of fixed speed motors this 
doesn't matter much because the ope! 
itor has only to push a button to stop 
or start it, even if the motor is in the 
secluded center of a maze of machin 
ery. But now, the manufacturers of the 
U.S. Varidrive motors have developed 
a complete line of remote controls to 
Start, stop and regulate speeds sensl 
tively set to a split rpm. Consequently 
a Varidrive motor can now be set in 
any location best positioned for the 
most compact and efficient hook-up 
and the operator can control it a mile 
away if necessary. 


MECHANICAL AND ELECTRICAL 


Remote controls of Varidrives may 
be basically divided into two classes, 


FIG. 2—ERC control motor chance 

mechanical and electrical. The 
mechanical arrangements permit the 
use of extensions of the control dials 
straight out or universally positioned. 
For example, a Varidrive high up out 
of reach can be controlled from the 
floor by a simple extension supplied by 
the manufacturer. An excellent feature 
of the Varidrive control dial is that it 
is always located at the operator’s sta- 
tion where he can dial from the slowest 
to the highest speed and read the 
calibrations of speed during dialing. 


For electrical controls, numerous 
arrangements have been perfected, of 
which one of the most popular is the 
Varidrive’s Type ERC heavy-duty con- 
trol motor. (Fig. 2.) Intead of the dial, 
this motor, which is 1/15 h.p., 1800 
rpm, is attached to the control mech- 
anism. It is a ruggedly designed 
auxiliary motor of the reversible capac- 
itor type and has a low inertia rotor 
for quick stop, with push button con- 
trol. Its rugged worm drive actuates 
the Varidrive’s speed control and it has 
adjustable limit switches. 


nood 


n Varidrive with push-button control. 


SPEED INDICATOR 


For electrically determining the 
speed of a U.S. Varidrive, a Type RI 
speed indicator can be provided 
(Fig. 3.) It consists of an enclosed 
tachometer with a generator mounted 
on and driven by the Varidrive. Speeds 
are indicated as per cent of maximum 
speed. 


QUICK STOP CONTROLS 


For machines requiring fast braking 
of Varidrive motors, the ICB brake is 
used. (Fig. 4.) It is mounted directly 
upon the Varidrive’s take-off shaft, 
eliminating transmission of braking 
action through the belt. Such a device 
is ideal for “inching” or jogging. Its 
functional force is controlled by mag- 
netic action. 

The Warner automatic clutch is also 
used on many Varidrives, particularly 
on heavy presses for gradual pick-up 
to overcome heavy inertia. To properly 
adopt this improvement, the manufac- 
turers of Varidrives provide special 
engineering service. 
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UNIVERSAL COUPLING 
FIG. 6—For operating Varidrive 
at any angle to 30°. Rod any 
length 








RIGHT ANGLE DRIVE 
FIG. 7—Control dial set at any 
of four 90° positions at right 
angle to standard setting. 


ON-MOTOR CONTROL 
FIG. 8—Not remote contro! 
but showing location of con 
tro! dial on motor 





CHAIN & SPROCKET 
FIG. 9- Sprocket connected to 
rod by chain drive with two 
bearing supports 


FIG 


TYPES OF MANUAL REMOTE AND ON-MOTOR CONTROLS FOR VARIDRIVES 


DIRECT EXTENSION 


10 
drive through sleeve coup! ine 


Rod connects Vari 


to project any length 















PNEUMATIC CONTROLS 


When frequent motor speed changes 
necessary, a pneumatic control is 
rable Fig. 1.) Such a control as 
used in Varidrives includes a position- 
in au operated 


are 
pret 
mg unit embodying 
plunger attached to the motor’s speed 
changing device and a pressure regu- 
lator. Many 
operate the 


methods mav be used to 
regulator such as pedal 
cam or By of check 
valves and control station selectors 
speed of the \ aridrive can be changed 
number of control stations 


lever wheel LiS¢ 


from any 
or Ss veral Varidrives can be operated 






from one control. This device will 
operate on the customer's ait supply ot 


60 or 100 psi or more 


AUTOMATIC SPEED REGULATION 


In case a motor user operates such 
mechanisms as follower rolls and air 
cylinders which permit movement 
proportional to the desired speed 
range and can be mechanically linked, 
a compact lever actuator can be 
attached to a Varidrive motor. (Fig. 5.) 
Maximum/minimum speeds may be 
pre-set by means of adjustable speed 
stops located on the exterior. 


DIRECTIONAL MANUAL CONTROLS 


In what position a Varidrive is set in 
relation to the driven and 
operators position of accessibility 
depends the location ef the manual 
control dial. The case of the Varidrive 
is so designed that the control dial can 
he placed on the front side, back or 
top, and the take-off shaft positioned 


Tha hine 
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high or low. This fea- 
ial interest to the cle sign 


to right or left 
ture 1s ol spe 


engimeet! who wants the most compact 


setting with greatest convenience to 
the operator 
OTHER VARIDRIVE INNOVATIONS 


A notable 
drives is the use of 
varibelt which not 
mum flexing but permits use of smaller 


improvement in Vari 
a double ribbe d 
only 


] 


allows THAN! 


dise diameters Greater horsepowet 
developed within a 
This belt features 


reduces internal friction and provide s 


can be smaller 


space newest ol 
greatest flexibility without sacrifice of 
Dual varibelts, doubl 

also ay ilable for high 
xtra he ivy) duty, 


strength 
ribbe d are 


horsepower. For 





dual varibelts are provided for 25 


10 and 50 horse powel 

Of to those seeking a 
variable speed in fractional 
ho sepower 1s the new VA \ irl lrive 
It is 


30), 


interest 
motor 


power package in 
wer ratings in one 


an all 1i-Onne 
i, 4, %& and & horsep 
or 3 phase 

Those who have used Varidrive 
motors quickly recognize the improved 
output that can be obtained in almost 


any machine. Variable speed has be 





FIG. 11—Remote controls on Varidrives 
operating automatic welding machine 
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’ 
if 


Varidriy 
fic lds ol 


possible 


nwimneci 


booklets have been written and pi 

fusely illustrated by the makers of 
U. S. Varidrive motors dealing wit 
remote controls and variable snee 
applic itions. Copies mav be obtaines 
trom | S. Electrical Motors Ine B 

20558, I Angeles 54, Califor ‘ 
Miltora Connecticut 





































Box 2058, | 


NAME_ 
COMPANY 
ADDRESS 
CITY 





ADVERT 


16-Page Motor Booklet 


Tells all about 
U.S. VARIDRIVE MOTORS 
Mail the Coupon 
Request for Varidrive Booklet 


U. S. ELECTRICAL 


e 


M0 


MENT 


TORS Inc 
L Calif. or 


ZONE 


72 Pictures 
22 Models 
















PE-11 
Milford. Conn 


STATE 


Send free 16-page Booklet. No obligation 
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GRAPHITAR assures 


the mechanical seal that rotates with the shaft 





Dura Seal mechanical seals, made by Durametallic Corporation of Kalamazoo, 

Michigan, rotate with the shaft of centrifugal and rotary pumps, autoclaves, blowers, 

agitators and other rotating equipment to provide a pressure-tight liquid seal. They are 

made to operate with most any fluid, including highly corrosive acids and alkalies, at tem- 
peratures ranging from 80° F. below zero to 400° F. above zero and pressures up to 600 psi. A 
stationary GRAPHITAR gland insert provides an anti-frictional surface in conjunction with a 
hard-surfaced rotating unit of the Dura Seal. This fine combination insures tight, trouble- 
free, long-lasting protection against leakage. GRAPHITAR is ideally suited for this appli- 


cation because it is self-lubricating, chemically inert and highly resistant to wear, 


OTHER TYPICAL 
GRAPHITAR PARTS 























THE UNITED STATES 
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efficiency of Dura Seal- 








GRAPHITAR is a versatile engineering material produced from carbon- 
graphite powders, compacted under terrific pressures and fused at temperatures 
exceeding 3000° F. It has proved indispensable to industry in hundreds of 
difficult applications. 


@ GRAPHITAR can be formed in relatively complicated shapes and ground to 
tolerances as close as .0005”. 


@ GRAPHITAR is lighter than magnesium, yet mechanically strong and durable, 
making it ideal for use where weight is a factor. 


@ GRAPHITAR is practicaily unaffected by high speeds, high 
pressures or temperature extremes. 


@ GRAPHITAR is highly resistant to wear. 
@ GRAPHITAR is chemically inert and will not corrode even GRAPH 


when exposed to concentrated acids. 








@ GRAPHITAR is self-lubricating and needs no oiling. SoS 
@ GRAPHITAR is available in virtually unlimited quantities. ? ¥ ; 
- - a, »~ 


Just released! New 72-page GRAPHITAR catalog packed with 
facts, profusely illustrated. Write for your copy today. 


GRAPHITE COMPANY 


DIVISION OF THE WICKES CORPORATION, SAGINAW, MICHIGAN 
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Their size and complexity, and 
the tremendous operating demands 
placed upon them, make rolling 
mills and other steel mill equipment 
a constant challenge to alert and 
progressive design engineering. At 
United Engineering and Foundry, 
we are always eager to meet that 
challenge, and are proud of the 
part our machinery and equipment 


plays in today's record production 
of tin plate and other steel-mill 
products. Product Engineering has 


always been a most useful source of 
the latest developments in design, 
and a basic guide to the best in 
Original-equipment components. 
Says J. W. O'Brien 

Chief Engineer 

United Engineering and 

Foundry Co. 





NOW AVAILABLE ... 


| Blueprint for Selling 
BLUEPRINT | to Industry’s Blue Chip Market 


N f “- —- 
(et Soflog Ladesayy Fifty-two pages of facts and figures on the dynamic Original Equip- 
- BLUE-CHIP t ment Market. What it is... where it is... who buys for it. Every 


“Wanker iJ sales, advertising, and agency executive will find this booklet invalu- 


able in planning how to make advertising sell more in industry’s 








great-growth market. Write, on your business letterhead, for your free 
copy. Address Sales Promotion Department, Product Engineering, 


330 West 42nd Street, New York 36, N. Y. 


THE MEN WHO DESIGN 
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HE READS PRODUCT ENGINEERING 


You reach him best, through advertising, in the magazine that 


is more than ever No. | in the product-design field 


Two things have a long-time habit of growing together: the importance of design 
engineers as the basic force behind industry’s progress .. . and the preference 
these basic industrial buyers have for Product Engineering. 

Everywhere in industry, the emphasis is on new-product development as the best 
answer to bigger sales in highly competitive markets. Up 300% since 1940, 
industry’s 1954 investment in new-product development will reach $4-billion in 
1954 . . . and the men who read Product Engineering will not only spark a major 
part of this development, but wil! also exert industry’s most important voice in 
the purchase of $30-billion of original equipment parts, materials, components, 
and finishes. 

There has never been a time when concentrated advertising to the leaders in 
product design engineering could pay you bigger dividends...nor a time when 
any design publication has offered the high advertising values Product Engineering 
offers now, Our all-paid circulation reached 24,500 in June, and is still climbing 
upward, as this magazine continues to offer your most important customers more 
facts, ideas, and inspiration than any other magazine available to them. 

As the experience of over 800 advertisers currently confirms, you invest your 
advertising dollars in the $30-billion Original Equipment Market best when 
you concentrate them in Product Engineering. Our nearest representative can 
give you all the reasons why. 


Product Engineering 
A McGraw-Hill Publication 
McGraw-Hill Building, New York 36 


CISTRICT OFFICES: Atlanta 3 * Boston 16 * Chicago 11 
Cincinnati 8 * Cleveland 15 * Dallas 1 * Detroit 26 
Los Angeles 17 * New York 36 * Philadelphia 3 
Pittsburgh 22 * San Francisco 4 


@ @ 





AMERICA’S NEW PRODUCTS READ PRODUCT ENGINEERING 
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ALL-ANGLE OPERATION FEATURES of G-F’s new fhp motor 


a more expensive motor. Extra large oil reservoir plus features 
permit lower cost installation on applications formerly requiring 


shown at right, give you an all-position motor. 


Mount this standard G-E 


Lubrication system insures quiet all-angle operation 


This new general purpose sleeve-bearing motor gives 
dependable performance regardless of mounting position. 
\ unique thrust-bearing design permits moderate-thrust 
loads in any direction and a new lubrication system 
vives full retention and recirculation of oil. 

~ a modern 
means longer motor life. Full NEMA 


performance with up to 50% less weight and 40% less 


Brand new “Mylar’’* polyester film. . 


insulation... 


size means maximum power in a minimum pac kage... 
reducing your handling and shipping charges. 
For more information call nearest G-E Apparatus 


Sales Office or write Section 
702-3 for Bulletin GEA-5567. 


qj “x 
g7 — 
‘ nae 7 i] Biss ee 
General Electric Company, <@ . 


Ay YEARS OF ELECTRICAL 4 


Schenes tady 5 N. Y. Ay PROGRESS a 
XY. fF 
AL 


*DuPont trade-mark. 


Goa can fot pour confidence nr 
GENERAL @@ ELECTRIC 




















THREE LUBRICATING WICKS evenly lubricate the shaft by pich 


ing up the oil and retaining it for redistribution to the shaft. 


i Le 


ea 

co 5 + - By + 

LOCKED-IN THRUST WASHER ASSEMBLY makes it possible for 
this G-E motor to handle moderate-thrust loads in any dire 


7 - 45 
fo o > " ? 


SHAFT OIL THROWERS instantly return the oil to wich 


tion. while spring loaded thrower prevents loss of oil alon 


g the shalt, 


Fhp motor in any position 


SMALLER... LIGHTER... 
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BETTER LOOKING... 
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SPECIAL Chill cast 


Advantages of 


Philadelphia 


To insure long, dependable service from Phila- 
delphia Worm Reducers, the greatest care and 
resvarch goes into the selection of materials for 
the worms and worm gears. The predominant 
sliding action dictates the use of dissimilar metals 
to minimize frictional wear. 

Philadelphia Worms are of alloy steel with 
hardened threads. Shaft and threads are 
smoothly ground and polished after hardening. 


Reducers 


The result is increased gear life through improved 
surface finish. 

Worm Gears are of high quality chill cast 
nickel brenze to provide greatest strength, with 
a low coefficient of friction against the worm. 

These and other features of Philadelphia Worm 
Gear Reducers are explained in detail in our 
Catalog WG 51. . . send for a copy. 


ERIE AVE. AND G ST., PHILADELPHIA 34, PA. 34, PA. 





NEW YORK + PITTSBURGH + CHICAGO - HOUSTON + LYNCHBURG, VA. 
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DESIGN AND 


erspectives ~ DEVELOPMENT 













UNSCIENTIFIC Corrosion engineers have launched a new battle against an old enigma. 
ENIGMA 





Once again they are trying to disprove the merit of certain devices that 


are supposed to control scaling or corrosion in water pipes, but which 






apparently do not operate in any known scientific manner. 

Although some of the devices use metals, they should not be confused 
with the well established principle of fighting electrolytic corrosion by 
coupling metals in accordance with the galvanic series. 







Such gadgets are not new. They have been available, in one form or 
another ever since it was discovered that impurities in water could form 
scale and corrode metal. Their fortunes rise and tal! as their manutacturers 






promote them, give them up, get in trouble with the law, or pass out of 





existence. 











BEWARE 
GADGETS 


Currently, use of the gimmicks is on the upswing. At least five different 
“conditioners” are being promoted in the United States and sold in such 






quantities that engineering societies have become concerned about possible 





hazards resulting from dependence on such devices for scaling protection. 
Earlier this season, corrosion specialists gathered at Wrightsville Beach, 
N. C., to hear an off-the-record report on the gadgets. This seminar coin- 
cided with the issuance of a warning by the Inter Society Corrosion 







Committee (sponsored by the National Association of Corrosion Engi- 





neers). Gist of ISCC’s notice: Beware of any device that is not based on 





understandable scientific principle and which is sold on the basis of 






testimonials from presumably satisfied customers. 






THE DILEMMA 





A specialist who has studied and tested all the known water conditioners 
put the dilemma in a nutshell. Said he: “Of course these things are phony. 
But try and prove it!” That’s why nobody is willing to talk for publication 
about them. 

Several companies, well known for their corrosion studies, have 







attempted to evaluate anti-scaling gimmicks. So have independent labora- 





tories and government installations—the Navy is constantly being posi- 
) ; & 





tioned by manufacturers of the “conditioners.” To date, nobody has been 





able to prove conclusively that any such device has ever prevented the 
formation of scale or corrosion. 










THE PATTERN Inventors seem to follow a set pattern when they announce a new 


anti-scaling gimmick. They rely on semantic mumbo-jumbo to explain how 





scale formation is prevented. They claim that operation cannot be under- 






stood completely or explained in present day terms. In every tested sample 
“there is no discernible change in the water as it passes through the system.” 













(Continued on page 125) 
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Aer 's how 
FLEXON 
EXPANSION JOINTS 
solve a difficult 
motion problem 
in this 
heat treating 
furnace 


~ | fp 
* ewer: 








a —. 


FLEXON 
EXPANSION 
JOINT 


. 


- 
FURNACE 
FRAME 


@ MOTION ® 


4 FIRING 
TUBE 











} # FIXED MOUNTING & 


7 
1. oa 


In the heat treating furnace illustrated above, which is manu- 
factured by Ipsen Industries, Rockford, Ill., the unit is 
brought to temperature by burning gas in vertical tubes 
that extend through the furnace. Thermal expansion of these 
tubes at 1000° F. presented a mounting problem that was 
solved by attaching the free end of the tube to a FLEXON 
Expansion Joint, which in turn is mounted on the furnace 
frame as shown in the drawing. To combat the high tem- 
peratures and corrosive conditions, the expansion joints are 
fabricated from No. 321 stainless steel. 


This is the type of problem that is a specialty of Flexonics 
Corporation. Whenever you have a connection problem, Flexonics Catalog No. 128 gives 
whether it be caused by expansion, flexation or vibration, full information on Flexon Expan- 
let Flexonics know-how solve it for you. sion Joints and other motion con- 

tro! problems. See also the Flexonics 
catalog in Sweet's. 


= 


* 
| EXPANSION JOINT DIVISION 
exonic Hypo atlon. 1351 $. THIRD AVENUE - MAYWOOD, ILLINOIS 
* 


rau FORMERLY CHICAGO METAL HOSE CORPORATION 








In Conada: Flexonics Corporation of Canada, ttd., Brampton, Ontario 


Flexon identifies Flexible meto! hose — Expansion joints 


products of Flexonics 4 - . 
Corporation thet fi LAY Metallic 
hove served industry bellows 
for over 50 years. \\ } Aircraft components _ 
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Prvetorpment 








BLACK MAGIC 
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BIG BUSINESS 














TESTIMONIALS 













PROMOTION 

















Some of the devices might even be based on black magic if their 
advertising is correct. For instance, one relies on a cast iron bar for its 
unique properties, a bar that is “activated” when the inventor throws a 
secret powder into the melt at the foundry. Another uses a cartridge 
containing a powder that “defies analysis.” Others depend on unusual 
effects resulting from zinc and copper put together in strange geometric 
configurations. 

Some of them are connective devices, others go inside pipes. Some are 
sold, others are only leased. 

Installation instructions, for one of the devices, state that the water sys- 
tem must be shut down and cleaned thoroughly before the conditioner is 
inserted. Operating personnel say that makes the device have some value 
even if it doesn’t control scale formation—its installation gives them a 
chance to chip out deposits by conventional methods. And that never hurt 
any system. 


Despite the frequent charges of quackery raised against them, the anti- 
scaling water conditioners are big business. One of the current best 
sellers costs from 50 to 3,000 dollars, depending on size. The manufacturer 
claims to have sold 100,000. Observers think he’s being modest; the correct 
figure is probably closer to 150,000. 

Most surprising is the number of big industrial names that appear on 
customer lists of the gadgeteers. Why do they buy them?—because of the 
testimonials. Every manufacturer of the gadgets has a huge supply of 
letters; each states that the device definitely prevented scaling—according 
to a satisfied user. 


Careful examination of such praiseworthy letters shows two significant 
facts: 1) frequently, the customer is a small, unheard of organization. 
Experts think the letters might have been written in return for some favor. 
2) When the user is a big industrial name, the testimonial is often signed 
by a person with no technical training, in a minor position, having little 
responsibility in the company. 

Psychologists say there’s one other reason for the testimonials: Nobody 
likes to admit that they've been fooled. So once they buy a gadget, they’!! 
defend their judgment by supporting the conditioner’s operation. 


Unscientific water conditioners are generally sold by specially fran- 
chised distributors who do most of the promoting. Most magazines will 
not accept space advertising from them. In addition, the manufacturers 
are reluctant to send their bulletins through the mail, lest they become 
embroiled with postal authorities and the fraud laws. That leaves it up to 
distributor salesmen to spread the news by word of mouth. 

At present, none of the gimmicks is in trouble with the law. Federal 
Trade Commission is currently investigating one manufacturer who 
claims FTC was set on him by a trade association with an axe to grind. 
However, he’s confident the agency will not prosecute him; he’s already 
passed an exhaustive study by a local district attorney’s office. And mean- 
while, the new orders keep rolling in. 
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FASTEST THING IN FASTENING S® 


Plastic Sign Maker“Signs Up” 
48% SPEED NUT’ Savings! 


Everbrite Electric Signs, Inc., Milwaukee, 
Wisconsin, has found the “sign of savings” These four SPEED NUTS perform 


FLAT TYPE MOULDING CLIP 


° ame . ' important time-saving functions 
in Tinnerman SpreEep Nut brand fasteners. POrtent Vanecaveng SaRcwons 
in the assembly of the Everbrite 


 Sanbuilt / Designers at Everbrite specified 4 different sign shown in cutaway illus- 
—— types of Speep Nuts in the production of tration above. Made of highest 

+ these smart plastic signs. The result was an quality spring steel, SPEED NUT 

estimated savings of 48% in assembly time, | fasteners are lightweight, self- 

cost of materials, and materials handling! retaining and vibration-proof. 


SpeeD Nut applications in plastics present unlimited money- 
saving opportunities. Production advantages like these are the 
reasons ... SPEED Nuts eliminate costly threaded inserts, 
are self-retaining and vibration-proof, make faster, easier 
“blind” attachments, permit greater design flexibility, harness 

: ae z “a mae TINNERMAN PRODUCTS, INC., Dept. 12, Bo 
cold-flow tendencies, eliminate heat sealing, and minimize eye ence ing m5 P 

' 6688, Cleveland 1, Ohio. Jn Canada: Dominion 
assembly damage! Fasteners Ltd., Hamilton, Ontario. In Great 


Send for your “SAVINGS STORIES” book 
let of interesting SPEED NUT savings 
to industry. Write today: 


. ° ° 7 ° ° Britain: Simmonds Aerocessories, Ltd., Trefor- 
For cost-saving details on the use of Speep Nuts in plastics, soil iCfieds thn iadeeis Riba iieeetaieae a itiatie 


call in your Tinnerman representative. S.A. — 7 rue Henri Barbusse, Levallois (Seine 


he TINNERMAN —— Nets 
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Conflict and Dissatisfaction 


THE PEOPLES of a nation must be determined, 
willing to work, and willing to accept whatever 
hardships befall their lot if they expect to accumulate 
and keep material wealth and maintain high pro- 
ductivity. The resulting abundant peaceful living 
does not develop such attributes. To the contrary, 
it tends to deteriorate the people. Only continual 
conflict can make and keep people strong, determined, 
and willing to work. That's why continual conflict 
is one of the two essentials for great “‘national 
prosperity.” 

Usually, conflict is in the form of war. It may also 
be a battle against natural elements. It might be 
the struggle to keep the nation militarily strong 
enough to discourage its enemies. Or it might be 
the struggle and sacrifices required to withstand 
foreign competition. Whatever the form may be, 
the nation must be facing eternal conflict in order 
to develop and maintain in its people the willingness 
and ability to create, produce and build. Strength is 
developed by adversity, not by affluence. 

The other essential for a continuing prosperity is 
dissatisfaction. It is the key to broadening markets 
that are necessary for the support of mass production. 
High rate of production cannot continue very long 
unless the goods and services produced are distrib- 
uted. Only by making the owners of products 
dissatisfied with them is it possible to have a 
continuing ready market for the products that must 
be manufactured in great quantities to make possible 
a low selling price that further broadens the market. 

Dissatisfaction with the model owned is created 





by the availability of a new and | 

begins the chain reaction: A new 

by trading in the old one which is subsequen‘ly 

for another trade-in, and so on—until those on tl 
lowest economic level are the proud possessors of 
auto, radio, television, or whatever the product may 
be. Dissatisfaction spins the wheels of commer: 

In all of this, the design engineer plays a crucial 
part. Through his inventive ability, ingenuity and 
resourcefulness he develops the military equipment 
to deter or defeat the enemy, the machines and 
devices to protect the people against the natural 
elements, the machinery of production to save labor, 
the instruments of communication, and the vehicles 
of transportation. And of equal importance, it is 
the design engineer on whom we depend for new 
products and new models that will stir up tremen 
dous dissatisfaction with things as they are 

Conflict and dissatisfaction—the two essentials fur 
national prosperity. The first breeds national strength, 
willingness to sacrifice, and determination. The 
second, stimulated by the work of the design engi 
neers, causes trading and commerce That makes jobs 
for all, raises standards of living—and weakens 1 


sistance to the forces that cause decay 
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Yard work is really fun with a Light- 


weight-powered midget tractor. 


Cutting a tree is as easy as falling 
off a log ... with Lightweight power, 


Mowing a lawn is light work with 
12-pound Lightweight gas engine. 


Jack-of-all-trades . . . master of every one—that’s Power 
Products’ 12-pound Lightweight Engine! This versatile power 
plant has proved itself in scores of applications where light 
weight is a factor. Its makers credit much of its success to 
the New Departure ball bearings which support the crank- 
shaft. New Departures made 15 major improvements possible 

. such as higher power, lower upkeep, much longer life! 


In fact, New Departures can improve any product that 
demands low-friction, rigidly accurate support of moving 
parts. In everything from heavy industrial to sensitive in- 
strument applications, American business can call on New 
Departure’s research, engineering and manufacturing facilities 
—most extensive in the ball bearing industry. 
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NEW DEPARTURE 


BALL BEARINGS — 
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CHARACTERISTICS 


Accuracy—Low power transducing and computing elements 
must be as accurate as system being controlled. High power 
equipment need not be precise and can vary with tempera 
ture and aging. However, high gain and fast response must 
be maintained, 


Reliability—The novelty of many of the components and lack 
of experience with them have complicated the reliability cri 
terion; however, exacting military standards have been met 
and can be carried over into industry. 

Quality — Low power components must be free of stray re 
sidual signals since high gain amplifiers can be saturated by 
false signals of the same order of magnitude as the error 


to be corrected. Auxiliary equipment such as gears and 
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OF COMPONENTS FOR CLOSED LOOP SYSTEMS 


bearings must be smooth running and free from backlash 
for stable performance 


Range of Variation—Resolution and positive setting must be 
good over a wide range of adjustment. Equipment must be 
capable of standing severe intermittent overloads and rapid 
reversals. Low load operation, as when following a slowly 
varying input, makes the intermittent rating important for 
equipment economy. 

Cost—Low power clements are many times as expensive as 
comparable devices not intended for closed loop operation 
Although some cost distinction will probably always exist, 
mass production and competition are reducing prices. The 
cost differential between closed and open loop high power 
devices is not as great. 
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GENERALIZED SCHEMATIC OF FEEDBACK CONTROL SYSTEM 


D= Desired input variable 





R= Reference input variable 
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C=Directly controlled variable 














Q=Indirectly controlled variable 
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B= Feedback signal 
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TABLE 1—FACTORS TO CONSIDER IN POTENTIOMETER SELECTION 


Electrical Suitability 


Linearity as required by the application. 
Tolerance on total resistance and shoft angle. 


Methods of user trimming for maximum interchangeability in 
installation. 


Resolution error and its effect on servo stability and wear. 
Sufficient electrical insulation strength. 


Freedom from stray capacitive and inductive effects. 
Generation of undesirable radio interference. 


Mechanical Suitability 


Proper choice from wide range of available types. 

Adequate life to meet anticipated performance cycle. 
Adaptability to environmental conditions: temperature, humidity. 
Ability to withstand vibration without excessive contact bounce. 
Precision of mounting surfoce and shaft extension. 

Provision for easy zeroing and calibration. 

Acceptable starting friction. 
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Fig. 5—Exploded view of Giannini Microtorque potentiometer. Note the 
slender shaft required for use with the jewel bearings. Care must be taken 
to avoid shaft strains from excessive overhung loads. Fig. 6—Ganged, low 
torque potentiometers in a temperature control circuit. The output poten 
tiometer transmits data to external circuits for control or indicator opera- 
tion. The isolation of the output potentiometer permits freedom in the 
selection of voltage, frequency and resistance. The unit is compact, fast act- 
ing and has wide application in the field of data conversion or transmission. 
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Fig. 7—The Giant ils r mMotvoNn potentior t isetu sf r operator reli lity and long life. The toughness and 
in applications requiri raight line motio track prevents rat 
sion. It is available in uracies down t » percent wound units 
utput. Infinite rotation of the input shaft is possible. Mechanical g. 8 pical of the precisio 
trom | last IT he syvnchr p> { r Te ta ign req tired in control p™ 
gear-coupled to other components 


these features 


guides assure s ntact seating, tree 
Markite potentior r, (B). is about 1 percent accurate with an tentiomecers that must be 
infinite u ducting plastic resistance element. This unit Most standard potentiometers are available with 
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(B)—Schematic diagram of this type 
which the output voltage corresponds to the sum or differ 


Fig. 9 (A) 
child D-C-P, are useful when a voltage must be developed 
that is proportional to the difference between two shaft 


Differential potentiometers, such as the Fair potentiometer in 
ence in position of the two input shafts. In actual units 
the entire differential potentiometer is mounted on one of 
the rotating elements to give one input position 


positions. Typical applications include servomechanisms, 


instrument controls, computing devices and analyzing units 
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Fig. 13—Industrial Applications of Potentiometers. (A)—Control. 
For maximum cutting efficiency, the surface cutting speed should 
be maintained constant as the work outside diameter is reduced. 
Special potentiometers are available for use with cam drive, or 
standard potentiometers and gearing can be used (as shown) for 
controlling the speed of the spindle motor in accordance with the 
cross-feed location. (B)—Computation—Addition. Schematic of 
method for totalizing the contents of storage tanks based on 
the use of potentiometers. The total resistance of the float poten- 
tiometers is balanced by the measuring potentiometer. The 


<u” fonk output 


measuring unit and output dial are actuated by the servo motor 
which assumes a position proportional to stored volume, A poor 
ly regulated power source, or variations in d-c motor performance 
has little influence on accuracy. (C)—Computation—Division. 
Adaptation of an air density unit manufactured by the Kollsman 
Instrument Corporation for aircraft applications. As shown here, 
pressure and temperature variations affect resistors T and P in 
such a manner that the position of potentiometer D is propor- 
tional to gas density. The bridge unbalance voltage actuates the 
motor through the amplifier to set D in the proper position. 
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rhis illustrates the division of two variables by the use of potentiometers. (D) 

Data Transmission. This circuit shows a convenient arrangement for driving low 
torque loads such as dials and pointers. The synchro receiver will follow the input 
motion of the continuous rotation potentiometer. This system is compact, efficient 
and reliable. (E)—Regulation. Generalized schematic of circuits used for the regu 
lation of speed, temperature, flow rate, and many other process variables. The 
regulated system is synchronized with the input order as a result of the amplifica 
tion of the error or unbalance voltage. The power element regulates the system 
until the output of the measuring transducer and input order are equal. This is 
typical of many circuits using potentiometers as regulating system transducers 





MECHANICAL FUNCTION GENERATORS 


Nonlinear 
Function 
Generation ‘ sili io 


Fig. 14—Linkages are often used to develop functions of one or more input variables. 
Although compact and reliable, they are difficult to design and manufacture accu- 
rately. In (A), a linkage converter with one input variable is shown, while (B) 
illustrates an arrangement in which the output is a function of two input variables. 


Fig. 16—In trigonometry problems, sine. 
Fig. 15—Noncircular gears, while more cosine devices such as this Librascope 
expensive than linkages, are easier to mechanism are useful. The unit is self 
design and can readily drive high contained, weighs only 2 oz., and has 
torque loads. The gears shown here an accuracy of 0.2 percent. Output dis- 
introduce a logarithmic variation of placements, varying with the sine or 
the output angle with the input angle cosine of input angle, are available. 


ELECTROMECHANICAL FUNCTION GENERATORS 


Fig. 19 (A)—Typical tapered card potentiometer ; 
factured by the Technolegy Instrument Co 

shape of the card on which the resistance 

determines the functional relationship between the input 
mechanical motion and the output electrical signal. Many 
special nonlinear functions can be generated by this h 
nique. (B)—Giannini logarithmic resistance element. Ac 
racies of between one and two 

percent are possible by using 

shunting resistors mounted on 

terminal board inside the 

unit. (C.)—Pertormance curve 

for a Giannini logarnhmi 

potentiometer A 100,000 

ohm load is required to se 


cure manutacturer s accuracy 
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yi cam shown here, 
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, V JMC MV; motion put functions. There 






is complete freedom 
in the use of either 
rotary motion 
linear motion in 
puts and outputs 
. (B)—Three dimen 
sional cams can be 
used to develop 
many functions of 
two independent 
variables. They are 
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generally large, ex- 
pensive, and devel 7c 
op high frictional 
loads. By driving X 
or Y uniformly, say by a synchronous motor, Z can be 
















made a function of time. Cams such as these are used 





in automatic machine tools and in analog computers 
(C)—Typical three dimensional cam manufactured by 
the Ford Instrument Company for use in an aircraft 








f(x,y computing mechanism. It is machined to tolerances of 






0.0005 inches on special pentograph tracing machine 


r / Fig. 18—The ball and disk 

Gall carriage # Roller angle integrator can be used for 
? [x integration, as a variable 

. . . speed mechanism or rate 


measuring instrument, and 
















in suitable combinations—as 






an integrator of special 






functions Or as a generator 






of solutions of differential 






et ete 





equations. It can also be 





used as a continuous alge 









braic function computer 
(A)—Schematics of integra 
tor operation. The roller 








angle is the integral of the 






ball carriage displacement 






with respect to the disk 
angle. (B) — External view 







of standard Librascope inte 






grator. Accuracy is 0.01 per 






cent. Maximum input torque 





at zero load is 2 in.-oz, unit 






weighs 21 oz. and ball car 







riage shaft travel is 14% in 
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Fig. 20—Such problems as raising to pow . = > 
ers Or extracting roots can be solved by 21A ° 

a series f successive muluplications on 

ganged nonlinear potentiometers. This ten Fig. 21—Trigonometric functions in be accurate " s thly developed by 
ganged Type 18 Fairchild Camera and special nonlinear potentiometer such as this Gamewe sinusoidal uni. The brust 
Instrument Corp unit was lesigned t contacts move circularly over the unitor I wot 1 rectangular card and pick on 






raise a tunctior it iri is powers up t ulpul voltages that e proportior al to the sine a cosine f the input angie l nits 








1 Accuracy us better than 0.1 percent his type are accurate t about 0.5 dew ar i e used in many contu matt s 





MISCELLANEOUS FUNCTION GENERATORS 
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Linear potentiometer 


Basic linear 2R,* resistonce 
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potentiometer terminals 


Fig. 22 (A)—Flexible nonlinear potentiometers can be obtained 
by taking 20 or more tap points on a precision linear potentiom 
eter and shunting each tapped segment with a variable resistor 
This type of universal function generator is useful for analog 
computer work and general purpose applications in the labora- 
tory. The variable shunting resistors are adjusted to give the 
desired output as a function of input angle. (B)—Approximations 
to many nonlinear functions can be obtained by loading linear 
potentiometers and using various external fixed resistor networks 
This is a simple and inexpensive arrangement where accuracies 


Fig. 23—This servo circuit can be used to develop “in 
verse” linearities by means of feedback computation 
If the nonlinear function generator, f, develops an out 
put function B equals f (E..:), the servo motor will 
drive its shaft (E..; and ©,,; are proportional, and 
©.., is the input to the function generator) until B 
closely equals E,, (proportional to ©,,). Then B equals 
f (E.x:) equals E,,., and E.., equals f-' (E,.), where 
f-! signifies the inverse function. Thus, if f is a device 
for generating cubes, E,, equals E,..°, and E,.. equals 


four Lineor resistance element 
Vurpu 


vo/tage 
. 


atany 


228 


of less than 5 or 10 percent are required. This particular circuit 
can be used to generate a tangent function with an accuracy of 
plus or minus 0.1 deg up to y equals one radian. Electronic Instru 
ments, McGraw-Hill Book Co. (C) Cylindrical type function 
potentiometer designed by the Reeves Instrument Corporation 
The wiper is secured to the drum in such a manner that it physi 
cally represents the curve of function to be generated. Thus, 
rotating the input shaft causes an output voltage proportional to 
this curve. The position of wiper wire can easily be changed to 
generate any reasonable function to meet customer specification 


Feedbock vo/tage, 8B 
nearly equals E\,/ 





nputf angle 
Nonlinearity 
generator ; orentiometer 


‘VE... If f is a device for generating logarithms, E,, “°7e?7/omerer convert 


equals /og E..:, and E,., equals 10*,,. This character- 9 
c n 
istic of inversion is useful in securing maximum flex 


ibility in the generation of special nonlinear functions 


APPLICATIONS 


Fig. 24(A)—Nonlinear poten 
tiometer used to give a linear 


variation of generator field 
current with potentiometer 
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shaft angle. By winding the 
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. —_—_——_—_——» Jo meter 
R ka +R kas a nail +] ? 


fo convert 
fo vo/fage ut 
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re 
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potentiometer so that its re : I-Ryka , 


sistance, R., versus shaft 

angle, a, follows the indicated ‘ R 
curve, there will be a linear a 
variation of é, with a. Since 

R. cannot be negative, it is 

physically impossible to 

achieve this relation above some shaft angle a,. Because power 
dissipation decreases with decreasing current, wire size can 
be reduced as a is increased without danger of excessive over- 
heating. This is a necessary condition to obtain this relation. 
(B) Application of nonlinear sine-cosine potentiometer to 
float type liquid level gage. Since the distance from the 
top of the fluid to the float pivot point is equal to 
H Cos ©, then H minus H Cos @ is equal to the height of the 
fluid in the container, b. A mechanical cosine linkage can be 
used instead of the potentiometer if a mechanical displace 
ment output is required. (C) Generation of sinusoidal wave 
forms by mechanical and electrical sine-cosine generators. In 
both devices, the input can be either d-c or an a-c carrier 
signal. Respective outputs are as shown by the curves for the 
two types of inputs. In the mechanical system the Wheatstone 
bridge is balanced for the mean position of the wiper of the 
linear potentiometer. This wiper arm oscillates sinusoidally 
to give a sine wave output at a frequency determined by speed. 
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Table |i—Comparison of Resistive 
and Induction Components 


Reliability—Induction components are 
more reliable, particularly under ex- 







treme operating conditions. 
Complexity — More auxiliary equip- 
ment is usually required in high accura- 
cy induction component systems. 
Cost—Approximately the same for both 
types of the same quality. 
Resolution—Infinite for induction units. 
Resistive components are subject to res- 











olution except in slide wire construction. 
Radio noise—Negligible in induction 
components. 

Isolation—Unlike resistive components, 
induction units have complete input- 







output isolation 

Scaling—Iin resistive units scaling can 
be readily adjusted by trimming resis- 
tors. However, the inductive device can 









include voltage stepup 

Voltage variation with frequency 
and temperature—Resistive compo- 
nents can operate at frequencies down 







to d-c, vary little with temperature 





change, and are insensitive to input volt- 





age variations 

Impedance—Ratio of input to output 
impedance in inductive components fa- 
cilitates the excitation and loading of 
these units 
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R = Primary winding resistonce 

M= Mutual inductonce 
primary and secondary 

@= Shoft angle controlling M 
E = jwMI1,, 
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Fig. 25 (A)—Induction components are 
variable mutual inductances that follow 
prescribed curves of the variation of M 
with ©. Frequently, more than two 
coils are used. In precise units, the out- 
put coil is lightly loaded and draws 
negligible current. The primary and 
secondary are installed on the rotor and 
stator of a motor-like assembly. 
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(B) These units differ from standard 
motors in the precision of the machin- 
ing and quality of the core material. 












A LINE OF INDUCTION TYPE COM 
PONENTS including sine-cosine gen 
erartors or resolvers and inauction po 
tentiometers, is available to the control 
system designer. While these are anal 
ogous to the resistance potentiometers 
discussed in the | revious sections, they 
have many advantages in function and 
performance over the resistive compo 
nents, Table II. However, the inductior 
units are more expensive, operate only 
on a-c and usually require more com 
ple x auxiliary equipment for maximun 
pr sion 

ihe induction type component ts es 
sentially a rotating transformer, Fig 

similar in appe arance to a miniature 
wound rotor induction motor, One or 
more rotor (or stator) windings are 
excited by alternating current, and us¢ 
ful output voltages are induced in the 
windings on the stator (or rotor) 
These output voltages are functions of 
the input shaft angle, and are scaled 


to the input voltage 


Reliability 

One of the advantages of this type 
component (in comparison with resis 
tive devices) is an improved life ex 
pectancy. Standard induction compo 
nents of many manufacturers are rated 
at 1,200 hours at 1,500 rpm for a total 
of over one hundred million cycles 
This speed is above that recommended 
tor precision resistive potentiometers 


The improved reliability is derived 


Fig. 27—Exploded view of a 0.06 percent, 400 
cycle Ford Instrument Corporation size 23 re 
solver. This unit, together with its dual channel 
compensating amplifier, makes up an accurate 
and very flexible trigonometric analog computer 


principally trom the tact that induc 


I 

tion components do not require a wiper 
arm, which moves along the potention 

eter resistance element in resistive units 


In the induction unit, the only sliding 


electrical contacts are ¢ the rotor slit 
rings, where allowal riction 1s the 
principal limitation on sh pressure 
Ind T110n component free tron 
ontact bounce, wire hopping and hav 
smooth stepless output leading to in 
finite resolution. Su utput volrage 
is Obtained from a magnetic held, it 
not affected by length of service. Ni 
radio interference is generated by f 


lit int¢ rruptions 


Electrical Characteristics 


The transformer natur f inductior 
omponents permits the solation of 
the input al i output ! t This is 
iseful when voltages are to be added 


or subtracted since sp ial isolating 
i 


transformers are not require d and there 
is a free choice of ground points 
Ground point selection is important 
because electron amplifiers are often 
used with these omponents in control 


circuits. The possibility of voltage stey 


up within the component simplifies sig 
nal scaling in computer circuits. Also 
the magnetic cores of the induction 
umits serve as an electrostatic shield be 
tween the input and output windings 
These windings are buried in partially 
losed slots on the stator and rotor 


s of 


Winding capacitance to ground 
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Fig. 30—Exploded view of an Arma 0.1 percent, 
400 cycle, 1'/2 in. dia, 6 oz induction potentiom- 
eter. It has a stainless steel case for rigidity and 
stability, and will operate satisfactorily over a 
wide range of temperature and input voltage. 
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Temperature, C nOry or 
yt windings 
Fig. 26—Error characteristics of induction components 
(A)—Variation of phase shift with temperature caused by 

changes in the primary copper resistance. (B)—Variation 

of output error with shaft position. The high frequency 

oscillation is caused by the slot openings and winding har- °€€000ry or 
monics. The low frequency wave by poor machining. (C) age anny? 


K(E\sinA+EpcosA) 


2) 


frequency The mutual inductance of these components varies with 
(dotted) input voltage. This introduces a variation in magnitude and 
| phase of the output voltage that can be a source of error. 
ett Fig. 28—Defining trigonometric relations for the electrical Z 
Shatt position, rodions _ resolver. The constant K, used here, is a complex scale factor. K(E,cosA—EgsinA) 
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Fig. 29—Elementary diagram of fully com- 
pensated Arma resolver. The overall trans- 
formation ratio of 1.000 is attained by set- are in the head of the resolver 
ting amplifier gain. Temperature-sensitive 
resistors bring the phase to zero over the 
entire temperature range. For maximum 


or zero position. Between 7/4 and 37/4, 
interchangeability, all trimmer resistors the voltage variation is parabolic. The 
Fig. 31 restricted linear region of operation re 
The useful linear region for the Arma sults in a fast acting control. However, the 
induction potentiometer shown in Fig. 30 gear ratio must be high and backlash must 


is plus or minus 45 deg about the null be low, especially at the low speed end 
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Fig. 34—Magslip (synchro) manufactured by Muirhead and Co., Ltd. of England 


Unit has 


14 in. dia and an accuracy of 0.25 deg. Though designed for 50 cycles (Admiralty Standard), 


it can be adapted for 400 cycles. The geared section of housing is for “zeroing’ 
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Fig. 32—Ketay torque receiver with 
characteristic salient pole rotor 
and mechanical damper. The damp 
er consists of a bearing-mounted 
inertia wheel, coupled to the shaft 
by spring-loaded friction disk. Os- 
cillations are damped by the dissipa- 
tion of power in frictiondisk. 
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Differentio 
penerator generator f Fig. 35 (A) Differential 
generator circuit giving 
angular outputs at the 
receiver as indicated by 
the equation. These units 





Transmitter or 
generator 





are usually excited on 
their stator side, since 
the stator has maximum 
heat dissipation capa- 
copocitors city. To prevent loss in 
transmission the primary 

















A-c supply volt legs are frequently tuned 
+ Oo. with capacitors. 
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Ro , ad 2 (B)—Differential motor 
circuit in which differ 





Fig. 33—A pair of torque synchros, out of synchronism by an angle A) ential gives the sum or 
6. This misalignment causes current to flow in the lines, producing difference of the gener- 
a resultant magnetic field in each synchro. Since these magnetic ator input angles. As 
helds do not coincide with rotor flux axes, each unit will de S-¢aln ; ? with the differential 
velop a restoring torque that tends to synchronize the rotors. volloge epacire J generator shown in (A), 
the motor stator is tuned 











Required damping networks ore not shown Rotor with exciting capacitors 
_ $2 to avoid overloading the 
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Fig. 46—Generator-control transformer transmission system. A 








change in, generator shaft angle excites the system and causes 
stator currents to flow through the control transformer. A mag Fig. 38 (A)—Synchro system in the standard position for equiva 
netic field is set up in the control unit, parallel to the generator lent circuit analyis. Points $1 and $3 are at the same potential 
field but 180 deg. out of phase. The output is driven to a null and can be connected. Maximum voltage appears across points 
by the amplifier-motor feedback loop. The output load is only R, and R2, 90 deg away from the control transformer null 
limited in size by the capacity of the amplifier and servo motor 
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Two i) Mechanical (B) 


This circuit is similar to that shown in (A) except that the bearing 
induction motor load . 


mounted unit is replaced by two units; a differential receiver and a generator 
These circuits show the application of an on-off amplifier to a synchro system 


rine 
Fig. 41—Multi-speed synchro system used where Si 


accurate readings of the output shaft angle are al : M p= 
required. Two pairs of torque synchros (genera- = = 
. G y 
tor and receiver) and two precision gear trains — 
with identical ratios are required. The output Course 
/ 
shaft angle can be read to an accuracy of !4% , Low speed : ° i ap 


the synchro error, or about | or 2 minutes. “aap sar eae ; M }-—--4--- 
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TABLE lil - PERFORMANCE SPECIFICATIONS FOR FORD INSTRUMENT CORP. TELESYNS. 


SYNCHRO GENERATOR 
Torque 
} gradient 


; 


Accuracy | Rotor 


Type Weight 


limifs nertia 


Maximum ? 


or in 
minutes 


0.085 18 
0.085 18 0.34 
0.26 18 1.15 
0.26 18 1.15 
0.47 18 2.96 
0.48 18 296 
1.46 18 10.41 
1.41 18 10.41 
3.60 18 31.7 
4.07 18 31.7 
SYNCHRO RECEIVERS 
Torque 
gradient 


1HG 
1HG400 
3HG 
3HG400 
5HG 
5HG400 
6HG 
6HG400 
7HG 
7HG400 


0.34 


Accuracy Rotor 


Type 


limits* inertio 


Maximum | : 
oz.-in 

| minutes 
0.085 90 
0.085 90 
0.260 36 
0.470 36 
0.480 36 


In in.-oz/deg, using transmitter 


0.55 
0.55 
3.28 
7.80 
7.80 


generator as a motor 

Generator error is electrical 

Measured in in.-oz/deg from synchronism 

Receiver error includes drag friction mechanical lag 


E 


Amperes 


0.13 
0.39 
0.26 
0.91 
0.38 
1.5 
1.0 
2.5 
2.2 
4.4 


Amperes 


xcitation 


Excitation 


3 


y 


5 
5 
3 


1 


of equal size. Torque gradient measurements made using 


Walts 


Walts 


TABLE IV - LOADING SPECIFICATIONS 
FOR FORD INSTRUMENT CORP. TELESYNS. 
Gen Maximum Number of Units 


erator 1F 3F 5F 
Size 


Accurately Driven 
Control 
Motors 
1 1 
3 
4 
18 
36 
to Table 


units 


Motors Motors | Transformers 


Refer 
listed 


specifications of 


control 
the Eclipse-Pio 


of Bendix Aviation Corp. Unit 
| 


Fig. 39.—Pygmy Autosyn trans 
former manufactured by 
Div 


has a diameter of 


neer 
‘ie in. and weighs 15% 
oz. It is accurate to 30 minutes of angle 
and was 


designed for use in miniatur 


ized equipment or missile instrumentation 
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iver 
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together 
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1 control 
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without af 
converts th 
ransformer to 
having a 


output ter 


control 


sper ined 


portion il 


facturing 
ounteract this 


Where accuracy 


Bendix Pygmy sy 
ised. These small components 


han 1 in. dia) 


rectly in the case 


ments. They are sufficiently accurat 


the direct presentation of visual 


mation. Servo motors of om] 


size are also available to simpli 


packaging of synchro systems 


TABLE V - PRECAUTIONS IN DESIGNING 
SYNCHRO SYSTEMS 


1. The line resistance must be accu- 
rately matched to obtain precise fol- 
lowing in synchro systems since control 
transformers develop quadrature volt 
ages if resistances are unbalanced 

2. Capacitive and inductive reactance 
unbalance in the stator transmission 
lines introduces following errors in both 
control and torque synchro systems 
Where several synchros are operated 
with a common stator lead to save wir- 
ing, particular care should be taken 

3. If a number of control transformers 
are driven from one synchro generator, 
and one of them is not following the 
transmitter, then any load resistance on 
the unsynchronized unit will reflect back 
into the system. This causes quadrature 
and angular inaccuracies at the syn- 
chronized components, and represents 
a_ limitation on permissible 
loading. Such excessive 
loading might be caused by a damp- 
ing network across the synchro output 
terminals. Where all of the control trans- 
formers are continually following, load- 
ing introduces no steady state error 
since the units operate ai the null point 
and draw no rotor current 


control 
transformer 


When a low 
input impedance magnetic amplifier is 
driven by a control transformer, ampli 
fier input impedance can be matched 
with control transformer output imped 
ance. This represents a heavy load 

4. If torque and control units are 
operated from the same generator, an 
oversize generator must be used. Other- 
wise, the receiver oscillations, and lack 
of smoothness in slow following caused 
by starting friction, will be transmitted 
to the control units. A large generator 
means low coupling impedance between 
control and torque addition 
torque units are usually operated at 
higher densities, resulting in harmonics 
being transmitted to the outputs 


units. In 


Fig. 37—A 


ment 


Ford 
( orp. 


Instru 
bearing 
control trans- 
former. These units often 
makes it possible to re 


mounted 


move a differential mo 
tor or generator from a 
circuit, saving a compo- 
nent, see Fig. 40 (A) 
and (B). The slip ring 
construction shown here 
is compact and reliable 





Fig. 48—Exploded view of 5 watt, 
400 cycle servo motor manufac- 
tured by the Ford Instrument Co. 
This unit has a solid iron rotor. 
It will start on a low control volt- 
age and is relatively free from 
cogging. By inserting a 1 mfd 
capacitor in the circuit, single 
phase operation can be obtained. 
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Fig.42—Performance characteristics and 
curves, and dimensional data of a 
miniature a-c induction motor manu 
factured by the Kollsman Instrument 
Co. These units are used in instrument 
servos and packaged instrumentation. 


Table Vi— 
Servo Motor Selection Factors 


1. Linear performance characteristics 

2. Minimum control signal power re- 
quirements 

3. Adequate power to drive load. 

4. Maximum figure of merit 

5. Rated speed must be sufficient to 
drive the load (through gearing) as fast 
as required by the input order. 

6. Minimum time constant; ratio of 
motor plus load inertia to damping co- 
efficient. 

7. Suitable intermittent characteristics 

8. Good reliability. 











Speed,w -> 


Fig. 43—Idealized speed-torque characteristics 
of a servo motor plus load. In most instrument 
servomechanisms, the output load is so heavily 
geared down from «he motor that its contribu 
tion to the system dynamics is negligible. 
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Flywhee! magnet 


igh qualify ba 

bearing 

Mofor short 44A 

Orog cup, rigidly 
nnected to the 

motor shaft 


Fig. 44 (A)— Viscous 448 
coupled, flywheel oscil 
lation damper. (B)—Sim 
ilar damper to that shown 


Coupling 
spring 


in (A) with spring cou- 
pling. The spring adds an 
additional damping com 
ponent which has its max 
imum effect at resonant 
frequency of the flywheel 
spring combination, 





A-c line 





Main 
winding 








Two phase 
servo 


mofor 











“Motor shaft 


Fig. 45—Schematic of two phase servo control 
motor. The control amplifier can be of the 
electronic, magnetic or relay type. This motor, 
designed with high rotor resistance, gives the 
closest approximation to the ideal servo motor. 
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“Two phase stator winding 





Fig. 46—Cross-sectional view of drag cup in 
duction motor. This type of construction gives 
a high torque to inertia ratio and is free from 
cogging effects. One disadvantage is the large 
air gap (min. 0.030 in.) characteristic of drag 
cup motors. This limits motor size reduction. 


ation a 


motor internal damping 
he stabilization 
idition. 


shatt rotating 
ting 
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ondu Snell 


field, can be us 


It 1S possible 
S if } I viscous damping 
lent servomechanisms, however 
isually geared down to the 
hat its contribution to system 
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dvnamics 1s negligible 


viscous friction (pro 


' 
is most desirable 


moror 


I) 


electri 


ncn¢ro 


damping can 


feeding a portion of the con 


lifer plate 


irrent through the 

ontrol winding. This causes a 

s drag on the rotor. While this 

1 effective method 

transformer), the 

bias of permeability results 

the generation harmonics and a 

ibove damping methods 

iscous oulomb frictional drag 

the internal damping characteristics 

Although these methods 

subtract from the 

1m power available at the motor 

maximum power ts limited 

iration or contro! ampli 

In either case, it is re 

application of external 

this reduction in motor 

objectionable tachometer 
used 

damp 

equi ilent to those of viscous 


A voltage proportional to 


is fed back to the input 

mtrol amplifier so that under 

ly state conditions the speed voltage 

s the driving error voltage 

hus, by reducing the control amplifier 
an amount proportional to 
leveloped torque s also 

in amount proportional to 

A similar result is obtained with 
friction damping, but with 
hometer damping it is sall possible 
the full power capacity of the 

ervo motor, This technique is widely 


ed 


Both the frictional drag and tachon 


eter methods of damping introduce an 
error proportional to speed For ex 
imple, consider a motor with externally 
ipplied viscous friction. While running 
ita hixed spec { i proportional drag 
ue is developed. This means that 
must be an error signal input co 
ontrol amplifier of sufhcient mag 
itude to develop this drag rorque. Sim 
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Fig. 47 (A) Kollsman, 60 cycle drag cup motor 
The splined shaft can be used as the pinion 


in the first stage of gear reduction. This ar 


rangement gives minimum inertia. In (B) are 


shown the running and stall torque perform 
ance curves of two motor designs that are 
available in the standard housing shown in (A) 


utput 


Fig. 49 (A) Miniature servo motor (%@ in 
OD) showing closed stator slot construction 
This unit is manufactured by the General 
Electric Co. The winding slots in the stator 
outside diameter are shunted by a stack of 
laminated iron rings, not shown. (B) — Per 
formance curves for unit shown in (A). These 
compare tavorably with the performance 
characteristics of similar open slot units. This 
construction reduces winding costs in smal! 
motors even though stator is complex 





Gyroscope assembly 


»quirrel Cage Rotor 
Grog cup may be used 
for special smoothness) 


Fig. 50—Rotor and sta 
tor purchased as sepa 
rate components I he 

to is coupled direct 
ly to the load and re 
quires m ad litional 
bearings. The stator is 
mounted in a frame that 


is accurately aligned pe rformance Ke 


R1iio-2A,. Stall 


watts 


with respect to the rotor 


rrates 


/ Fig. 51—Packaged serv 
synchronizing drive man 
ufacwured by Kearfott 
This assembly combines 
two synchro control 
transformers and a mo 
tor-generator unit driv 
ing through gear train 
Notice the plug in tea 


ture for easy Maintenance 


j 














Domping 


Fig. 53 (A)—Damped control motor, Type 
1711)2-8, manufactured by Servomechanisms, 


Inc. The damper is of the drag cup type. An 


adjusting screw regulates the axial position 


of a permanent magnet. Damping can be ad 


justed between the limits as shown in (B) 





ente 
sntrol winding 
Fig. 54—Plate-to-plate operation of a two 
phase servo motor. This arrangement requires 
no output transformer, and no net d-c flows 
through the control winding to cause a re 
duction in efficiency. However, the insulation 
must withstand B+ to ground potential. 
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pern anent manrnet 
held mo or generator) manufactured by 
the Servo-Tek Products ( This unit is avail 
able with the baseplate é ! wn vr without 
the plate for flange mountings. (B)—Outline 
and performance curves for the unit im (A) 
This motor has high ¢t rque and power ratings 
i 


npared 


with a-c mot s 
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Fig. 56—Typical d-c Motor Control Circuits 
(A)—Relay operated control circum for series 
motor. Some such arrangement must be used 
ince the series motor is irreversible, The 
larized relay is driven by a d-c error signal 
motor speed-torque characteristic curve sho 
the high stall torque and rapid reduction 
torque with increasing speed. This results 


good damping but gives a large velocity er 





pre vent 


starting vole 

















(B)—Series motor relay control circuit, sim- 
pler than that shown in (A). However, since 
two series fields are required, motor efficiency 
is not as high (one field is de-energized at all 
times). This arrangement is sometimes used 
with thyratrons in place of the relay. 























ource 


(C)—Field controlled d-c motor. This is es 
senually a shunt machine excited on the arma 
ture. To prevent the time delay caused by the 


buildup of field current after the application 
of a control signal, the d-c amplifier should 
be designed to deliver current and not voltage. 
This can be accomplished by using current 
feedback, or a pentode output stage 

This arrangement is sensitive to iron 


hysteresis and residual voltage which can cause 
closed loop instability analogous to backlash, 
by introducing a lag between field flux and 
field current variation. This can cause difficulty 
at low signal levels where the components of 
armature reaction affect the control field. To 
obtain linear torque variation with control sig 
nal, armature current must be held approxi 
mately constant and not allowed to change 
with back emf. This is done by supplying the 
armature from a high resistance source. 

The advantage of field control is that the 
power required for control (from ¢-c amplifier) 
can be less than 10 percent of motor power. 














(D)—This armature control system requires 
a d-c amplifier that can supply full motor power, 
but gives more linear performance than the 
circuit shown in (C). It will operate satisfac- 
torily in high gain systems. The required am- 
plifier is designed to give output current (not 
voltage) proportional to input control voltage. 
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Fig. 58—Induction Generator Applications (A)—Simplified schematic of induction 
generator integrator circuit. With this arrangement, the output voltage, E., is 
proportional to the time integral of the input, E.. The time integral of E, is repre 
sented by the cross-sectioned area under the curve between time ¢ equals 0 and 
t equals ¢,. (B)—Conventional positional servo using an induction generator for 
velocity damping. An error voltage is generated proportional to a sudden change 
in input angle. This error voltage plus the tachometer output voltage are fed 
into a high gain amplifier to apply corrective torque to the control transformer 
(C)—Induction tachometer speed regulating system. This is basically similar to 
the integrator circuit, (A). With e small, E, is almost equal to E, so that I 

is proportional to motor speed. E, and consequently motor speed can be set up 


by adjusting the potentiometer. Accuracy depends on reference voltage regulation 

















Fig. 62 Schematic 
torque tachometer 
mounted magnet can 
be of the permanent 


a d-c excited field. The 


shaft can be connected 


low torque potentiometer 


either 
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induction potentiometer 


speed indication or contr 
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Fig. 59—Combination units with 

induction generator and induc 

tion motor on one shaft by two 

manufacturers. Unit in (A) is by 

the Arma Corp. This single frame 

type is used in integrator cir 

cuits. Backlash is zero, improv 

ing the stability of closed loop 

systems. The Kollsman Instru 

ment Corp. component in (B) Fig. 60—Permanent magnet d-c tachometer 
has a diameter of 0.980 in. and by the Electric Indicator Co. This unit has a 
a splined shaft for low inertia cylindrical permanent magnet whose axis co 
coupling to an output gear train incides with the motor shaft axis. Rotating 
magnet adjusts tac hometer gradient 
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Fig. 61 (A)—Schematic of capacitive tachometer. If smooth low speed operation is required, 
more commutator segments can be used. The load can be a center-scale zero d-c meter, 
as shown. Current-time relationship is shown in (B). Dotted curves indicate increase in 


number of impulses and current for a speed of twice that indicated by solid curves 
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Table Vill— Comparison of 
Variable Transformer 
and Resistance Potentiometer. 


Regulation and Loading — Variable 
transformer is less susceptible to loading 
and can be used to feed components with 
out booster isolation 
Calibration — An 


gives flexibility in setting scaling of var 


adjustable input tap 


able transformer 
Resolution 


lution and can be used 


Transformer has infinite resc 
n high gain servo 
ioops 

Stray voltages 


Transformer gives a 


ean output free from residual voltages 
This component will not pick up stray 
ductive or capacitive voltages because of 
its low output impedonce 

Compactness — The resistance potentiom 
eter is more comoact than the variable 
transformer for equal accuracies; however 
the reduction in auxiliary electronic equip 
ment may result in a more compact overall 
transformer system 

Accuracy — Since the variable transformer 
is not adaptable to multi-turn construction 
accuracy is limited to 0.1 percent 

Life — Transformer life is several times that 
of resistance potentiometers 

Flexibility — Both 


wound 


components can be 
linearly and nonlinearly. One or 
more variable input and output transformer 
taps permit many circuit variations 
Frequency range — Transformer cannot 
be used on low frequencies or d-c; how 
ever, high frequency limit is 10 kilocycles 
or higher 


motors. Manufactured by 


talties, Inc., these units operate at 
output speed proportional to the 
input voltage. Linearity is about //, 
ent and they are equipped with 
| bearings and low friction plati 


iridn 


brushes, The principal 
plication is in d-c integrating circuits, 
ough they compete directly with the 
| ercent 


The Specialties motor can start and 


all-electric integrator 


the energy supplied by a small 
ell. Under a no load con 


1 volt input the unit 


rowatts 
The Rotostepper, Fig 
ired by 


of intermittent rotary power It 


ists of a solenoid operated stepping 


Giannini, 1s a 


hanism that gives controlled step 
yr incremental shaft rotation, in 
t101 Stepping frequ¢ ncies 

igh as OO per second The 
13 oz and delivers 10 
ps per second Built in 
yrecision potentiometers 
Minimum life of thts 
100 


CDs 
XC) 


Variable Transformer 
Potentiometer 


iuto-transtormer, Fig. 67, 

ised in place of a resist 
trometer with a resultant im 
flexi 


Table VIII. This component ts 


in performance and 

din foreign control systems 

of its advantages has found 
country 

mavneti precision 

ranstormer consists of a tor 

up of ring shaped laminations 

high permeability nickel steel, Fig 

turns Of fine wire as pos 

re wound on the tron stack in 

ng with the mechanical strength 

urements, A wiper arm, 

shaft 


If two wind 


about a centered axial 
ts the various turns 


tap points are electrically excited 
wi pt kK uf an output po 
which varies linearly with angu 
position. In this respect this 
milar to a conventional linear 
tance potentiometer 
A self-aligning carbon roller is used 
that 


is the wiper. It is this feature 








Fig. 63—Internal construction of Muirhead Fig. 64—Elinco Type GH-371 multi Fig. 65—Electrically operated valve 
hysteresis motor. The rotor consists of ring speed hysteresis motor. Synchronous 
stampings of permanent magnet steel. Input 
power is 20 watts at 50 cycles, with an effi- 
ciency of 20-30 percent 
hysteresis motors increases with frequency 


actuator or torque motor manufactured 
speeds of 900, 1,800 and 3,600 rpm by Trans-Sonics, Inc. This unit is of 
are obtained by switching pole connec the spring restrained type and used 
The efficiency of tions. Units are available 3-phase, 2 mainly for pilot valve positioning in 


phase or single phase with a capacitor high quality hydraulic servo systems 


Switch 2 closed 
momentarily fo 

form d-c current 
pu/se 


Fig. 66—Schematic of Gi- 
annini Rotostepper. When 
terminals B and C are en- 
ergized with a d-c pulse 
through switch 2, solenoid 
2 is energized advancing : ) Fig. 67—Variable transformer, Ipot, 
the ratchet wheel and shaft manufactured by Muirhead. Unit oper 

















one step to the left. Ener “ , P ates on 50 cycles with an accuracy of 


gizing terminals A and B 
produces a similar 2 deg 
step to the right. Pulsing 


can be done manually via momentary contact switches or by automatic or semi-automatic 
chopper or pulser. Unit is used to tran:mit shaft angle information in discrete steps 


0.1 percent. It can be readily adapted 
for use at 60 cycles, 400 cycles or other 
audio frequencies, and can be used to 
divide or obtain reciprocals without 
the use of complicated servo systems 


This surfoce is ground 
High permeability clean fo moke good 
ring lominations wiper contact 
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Wire guide, with 





windings 





engroved siots 
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Laminotior 
stock 


Fig. 68(A)—Laminated stack of toroidal punchings constitute the 
magnetic circuit of the inductive potentiometer. The turns of fine 
wire are closely and uniformly wound on the toroidal core, (B) 
The section of the partially wound stack, (C), shows how the 
windings are placed in engraved grooves in the wire guide. The 
carbon roller makes good contact as it rides along the bare track 





Fig. 69—Effect of carbon 
roller interpolation on var 
iable transformer output 
There are no discontinui 
ties in the smoothed curve, 
and the amplitude of the 
ripple is only about 20 
percent that of the unin 
terpolated steps This 
le. ds to infinite resolution 











Fig. 70—Variable Transformer Circuits 
(A)—Variable transformers in a series 
chain. The high input impedance and 
low output impedance permit these 
units to loaded directly on one an 
other without an isolating booster 
amplifier. Also, additional heavy load 
ing elements (resistance potentiometer) 
can be connected in the circuit. (B) 

Voltage step up with a variable trans 


former. This arrangement is useful in 


circuit calibrating. The unit can step 
up Ey for © maximum. Resistance po 


tentiometers cannot be used in this 
application. (C)—A circuit for divid 
ing one angular input, ©,, by another 
@. The turns excited by Ex vary linear 
ly with @s. There is a maximum E,/@ 


that is determined by core saturation 





Fig. 71—Schematic of 
Magnesyn manufac- 
tured by Eclipse-Pio- 


Mognesyn 





Control 


neer. It can be directly 
driven by a low torque 


transducer. Friction is 
less than 0.005 oz-in., 
and system accuracies 
of plus or minus 0.25 
percent can be obtained. 
Double frequency ref- 
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Fig. 72(A)—Schematic of Synchrotel electromagnetic structure. 
Unit is manufactured by Kollsman Instrument Co. The low 
inertia, jewel mounted elliptical ring is the only rotating part. 
The distribution of conducting materal in the ring results in an 
accurate sinusoidal variation of output voltage with rotation from 
null. The accuracy is about 1 percent, with the principal design 
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hanical features 
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P 1e that ts proportional tothe square 
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exciting 


plications tne ufrents in two 


limitation being the difficulty of laminating the unconventionally 
shaped magnetic circuit. (B)—Inverted Synchrotel servo. The low 
torque shaft is directly coupled to a sensitive transducer. The 
output drives a servo motor which is coupled to a transmission 
generator. The fact the leads must be carried back to the gen- 
erator makes this mode undesirable in 


conventional servos. 
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Fig AUTOMATIC WEIGHING DEVICE. Schematic dia F ’ zer The 


gram a circuit used to accurately meter a specified weight is the weight of liquid requ 
ta liquid substance The desired weight can {t al r ( When the « uunterweight 1 
location and two serv I used ft 


or trollin tf the beam ts unbalanced 
weighing an metering equi 


the induction potentiomete 


proportional to ©. The erré 


One servo ts a conventional synchro transmissi system that 


converts the set position of 


the remotely located calibrated dial 
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contours with a fame cutter. The system provides for cutting the proper contour and for h 
maintaining constant cutting speed regardless of the shape of the contour. The control | : 
system can be divided into two parts in accordance with these functions 

Che contour shaping system is controlled by two cams that contain the proper coordi 


nate information to give the correct shape. The cam followers drive X and Y order linear 
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Fig. 74—FLAME CUTTING CONTROL. Arrangement for automatically cutting preset SELECTED REFERENCES 
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resistance potentiometers which transmit signals to the X and Y lead screw drives. Each 
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ve consists of a closed loop servo. The order signal is compared with a feedback 

‘tage from the multi-turn response potentiometer and the difference or error is ampli 

1. The drive motor is energized by the amplified signal and drives the lead screw and 
response potentiometer until the order signal equals the response signal 

In the cutting speed regulating circuit, the tachometers attached to the lead screws 
develop outputs proportional to the speed of rotation of the screws or to ¢*/dt and 4)/ di 
in the coordinate system. These rate of change voltages are applied to the primary coils of 
a resolver. The output of the secondary resolver coils is amplified and used to drive a 
servo motor which positions the rotor (carrying the secondary coils) so as to reduce the 
resolver output to zero. Thus, this resolver servo loop simply positions the rotor in ac 
cordance with the dt and dt input signals. A special coil, with its axis perpendicu 
lar to the secondary coils, is wound on the rotor of the resolver. A voltage is induced in 
this special coi! proportional to the vector sum of ¢*/dt and 4»/dt, so that this voltage, 
ar 
dt 


dr 
tour. The signal,-—, is compared with the voltage from a manually set speed order poten 
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, is proportional to the instantaneous tangential cutting speed at any point on the con 
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tiometer, and the difference or error is amplified and used to energize the order cam 
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servo motor. Thus, cutting speed can be maintained at any desired value by properly : 
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adjusting the speed order unit 
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The first of two articles on profits 
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PROFITS...How High Are They? 
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How high are profits? What is being done 
with them? This is the first of two articles 
designed solely to throw some factual light 
on these key economic questions. 

One of the important economic develop- 
ments of 1953 has been a substantial increase 
in the dollar volume of corporation profits 
from the level of 1952. But to answer the 
question “How high are profits?” we must 
also measure them: 1) by comparison with 
the record of previous years, and 2) as a 
share of the total national income. The term 
“profits,” as used here, refers to profits after 
taxes. These are the only profits that can be 
paid to stockholders or retained for use in the 
business. 

In the first six months of 1953, corporate 
profits after taxes were at an annual rate of 


$20.4 billion. This was higher than in the first 
half of 1952, but lower than in the full years 
1948 or 1950, or in the first half of 1951. If 
allowance is made for the declining value of 
the dollar, this year’s net profits for all cor- 
porations represent less purchasing power 
than those made five or six years ago. 
Here is the record of profits over the years: 
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The record shows that real profits have a 
little more than doubled since 1939. This in- 
crease, however, does not mean that corpora- 
tions are doing exceptionally well. The entire 
national income has doubled since 1939. And 
our industrial plant is more than twice as 
large as it was in 1939. Therefore, profits 
have just about kept pace with industrial 
growth. 


Return on Investment 


How high are profits compared with sales, or 
compared with the stockholders’ investment? 








What is the rate of return to the people who 
have invested their savings in corporate busi- 
ness? 

The table below shows that for the past 
three years the rate of return on both sales 
and investment has been substantially below 
the return achieved in earlier postwar years. 
The rate of return on stockholders’ invest- 
ment is higher now than it was in 1939. But 
this is primarily because today’s profits are 
reported in terms of today’s prices, whereas 
much of the investment in plant facilities is 
still carried on the books at prewar prices, 
which are substantially below the cost of re- 
placement. The current rate of return, meas- 
ured as a percentage of total corporate sales, 
is below prewar levels. 
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In considering these figures, it should be 
remembered that they are averages for all 
corporations. Some companies make more 
than the average, and many make no profit 
at all. In every year since 1915 at least 25% 
of all corporations have operated at a loss. 
In 1939, 58% of all corporations were losing 
money. This year the figure will probably be 
at least 30%. The improvement since 1939 
shows a much healthier economy. But it does 
not indicate that profits are easy to make. 


How Big a Share of the Pie? 


The most important single fact about profits 
is that they now represent a smaller share of 
national income than they have in past years 
of normal prosperity. For the past three 


years, profits have taken a smaller share of 
the pie than in 1939, and considerably smaller 
than in the early postwar years. Here, as the 
chart at the beginning shows, is the record: 
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Percentage of National Income 
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The main reason for the declining corpo- 
rate share of national income is, of course, 
the increasing share taken by the federal 
government in the form of taxes. The wage 
earners’ share is also higher than in 1939. 
But the really startling increase is in federal 
taxes. Taxes on profits now equal almost 8% 
of the national income, compared to only 2% 
in 1939. 


Why This Is Important 


It is important that these facts about profits 
and taxes be widely understood. At its next 
session, Congress must consider what to do 
about the emergency taxes on profits enacted 
after the outbreak of the Korean War. The 
so-called excess profits tax is scheduled to die 
on January 1, 1954. In the absence of new 
legislation, the rate of the corporate income 
tax will drop from 52% to 47% on April 1. 
Many factors, including the revenue needs of 
the government, must enter into the decision 
whether or not to reduce taxes. But one fact 
stands out clearly: By comparison either 
with past years or with the total national 
income, corporate profits today are rela- 
tively low. 


The second article in this series will discuss 
what corporations do with their profits. 


McGraw-Hill Publishing Company, Inc. 
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Simplified 


Analysis 


of Complex 


Vibration Problems 


Based on the fundamental principles of the Mobility Method, the 


author presents an approach for solving multi-mass and other com- 


plex vibration problems that retains all of the advantages of the 


Mobility Method and also posesses a few additional ones as well. 


O. C. BREWSTER 


Consultant, Litchfield, Conn. 


TO AVOID BEING OVERWHELMED by 
complicated differential equations, 
engineers have developed several 
specialized techniques for solving 
complex vibration problems. Among 
these are the Electrical Analogy, Ray- 
leigh’s Method, and the Mobility 
Method. See References on pg 166 
The last mentioned uses a term 
called “mobility” to describe the be- 
havior of the three basic mechanical 
elements in a _ vibrating system 
spring; resistance (viscous damper) ; 
and mass. In such a system, the mo- 
bility of each element—defined as its 
velocity divided by the force applied 
to it—is evaluated with the help of 
a special schematic diagram. From 
these, the displacement, velocity, and 
phase relationship for each element 
can be determined. Also, the mo- 
bility of the entire system, and thus 
such characteristics as natural fre- 
quency and critical damping, can be 


Product Engineering —- November, 1953 


established without recourse to mathe 
matics beyond algebra 

A shortcoming of this method, 
however, is that mobility is one of 
those mathematical abstractions that 
defy visualization. In practice, th 
resolution of a number of mobilities 
is not an intuitive process. Rather, 
it is one that must be learned by rote 
It will be shown herein that force 
alone can be used as the operator, 
retaining ull of the advantages of the 
mobility method plus gaining some 
additionai ones. 

The mobility technique accom 
plishes what it does by using the 
notation of complex quantities to 
describe rotating vectors which repre 
sent harmonic vibrations. In addi 
tion, the schematic diagrams set forth 
by a formal, but understandable code, 
the roles which all elements in the 
system play. It is the use of these two 
devices in conjunction with an oper- 
ator that gives the method its value 
rather thah the concept of mobility 
itself. Thus, the same results can be 
gained by using F alone, instead of 
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v/F. or as one determine for 
number of terms such 


F are mathematically possible 


may 

himself, 

] or ] 
Spar 


any 


does not permit a review 
of the use of complex numbers for 
the mathematical study of vectors. It 
is sufficient to note that a vector drawn 
on complex co-ordinates as in Fig. } 
may be designated as F which here 
represents a This vector then 
describes a force of absolute magni- 
tude F,, that is rotated counter-clock- 
WISE by 


force. 


angle ¢, and has a real com- 
ponent a measured on the abscissa and 
an imaginary component /b measured 
on the ordinate. It is equal mathe- 
matically to the sum of these com- 
ponents and can b 


number of 


expressed in a 

ways: 

F =a +b (1) 
F, (cos ¢ + tsin ¢ (2) 
F, (coswt + 
F e%* = 


t sinwl 

Fee“ (3) 
Since the angle ¢ represents the in- 
stantaneous position of the vector, it 
can be expressed by ¢ = wf, where w 
is the angular velocity and ¢ is the 
time from an arbitrary datum 


SCHEMATIC DIAGRAM. The schematic 
diagram is a simple but 
I ich ofl the 


spring, damper and 


effective de 


vice. three elements, 


mass 1S repre 
individual symbol as 


shown in Table Il 


sc nted by an 
Each element has 
two terminals and cach terminal must 
element or 
The only exception 
always grounded at 
its right hand terminal 


be connected to another 
to the ground. 
is that a mass is 
All systems 
are assumed to have 


harmonic 


an impre ssed 
which is drawn at 
the left, grounded on its left terminal, 


and has its right terminal connected 


force, 


to the system. The diagram then pro 
ceeds from left to right until all the 
elements are shown in their proper 
relation. The value of the diagram is 
its clear portrayal of this relation 
which is not always apparent from a 
pictorial diagram of the system. Ex- 
amples are shown in Figs. 2 to 4 
this 
subject as well as that of the use of 


For an exhaustive treatment of 
complex numbers in this type of prob 
lem the reader is referred to the text 


by Freberg and Kemler.* 


Determination of Forces 


The value of the force vector in- 
volved with each mechanical element 
can be found readily. For a weight 
less spring, either tension or compres- 
sion, the force, F,, exerted by the 
spring is ks, where & is the spring 
constant and s is the displacement 
vector. Hence, 


F, = ks, where s = s,e"™ (4) 
For a frictional resistance or damper 
where the friction is proportional to 
the velocity, as in a dashpot or a 

















bearing, the 


lubricated force with 
which it resists motion is equal to the 
product of the damping constant r 


and the velocity. Thus, 


FP, = re 


Since 


a (s,e**' 


iws,c''! = iwe, 
dt 
then 
F, = trw 


The inertia resistance of a mass to 
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Fig. 2—Mass-spring damper system shown by 
conventional schematic (A) and special sche- 
matic (B) used with the Mobility Method 


a change of motion is 


F,. = ma, 


ad 
di? 


(s,e***) 
2 wo 8.¢ (ot — — os 


Thus, 


Fr, = — w'ms 


PROBLEM 
will 


SAMPLI Even a simple 
illustrate the use and 
advantages of the force-operator. Fig. 


2(A) shows a mass m suspended on 


problem 


a coil spring having spring constant 
& with sliding viscous friction repre- 
sented by a damper having constant r 
Associated with the weight is an un- 
balanced dynamic force as a motor 
with an unbalanced rotor, exerting 
harmonic force F. The weight is so 
guided that motion is constrained to 
the vertical axis. The component of 
F along the vertical axis, that is, the 
force acting to displace the weight, is 
F,, cOSwf and where F, is the absolute 
magnitude of the unbalanced force, w 
is the angular velocity of the motor 
and ¢ the time since the eccentric axis 
of the unbalanced weight passed the 
vertical axis. Fig. 2(B) shows the 
schematic diagram for this system. 
Che harmonic force F is grounded or 
anchored at the left and is connected 
to the weight and spring system at the 
right. Since F force inde- 
pendently on the spring, the damper 
and the weight, they are connected in 
parallel as shown. Also the sum of 
resistance forces must be 
equal and opposite to the exciting 
force, thus, the algebraic sum of all 
forces in this isolated system must be 
zero at any instant. Hence, 
F=F,+F.+F, 


= ks + irws — w*ms 


7) 


exerts 


the three 


Solving for the displacement 
8 F/(k + tre 
Rearranging this in conventional 

complex form and substituting for F 

its value F,, (coswt +- 


— wm 9) 


7 SIN wl): 

F, (cos wi+isinwt)!(k —w*m) — irw] 
(k — w m)* 4. x2 «2 

F, 


V (k — atm)? + rat 


[cos wl — d) 


+asin (wt — ¢)} 
Tw 


where @ = tan ~ - 
k — w*m 


The two Eqs (9) and (10), repre- 
sent the solution to the problem and 
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uvalent to what would be ob 
the mobility method, or 


equations From these 
all characteristics of the 

mass can be derived. 
ple, if the denominator of 
Eq (9) 1s Set equal to zero, solving 
for w yields the natural frequency 


of the damped system 


Substituting Eq (11) into the basic 


t 


equation s,e@*, and assuming that 


r is relatively small] 


If the term under the radical is real 
that is, if &4/m>(r/2m)?, Eq (12) 
defines a free harmonic vibration with 


initial displacement frequency 


radians per second, and with a decreas- 
ing amplitude due to damping con- 


—ri 
trolled by e ~~ which approaches 
zero as time ¢ increases. The amplitude 
for any particular cycle or half cycle 


; 
| 


when cosy mo ( : ) t equals 1 or 
m 2m 


1—(that is, whenever the angle 


| j 2 
nll anak a 
m 2m 


is an even or odd multiple of x) is 


rt 


.If the term under 


im 


the radical is zero or imaginary, i.e. if 


motion is no 
longer oscillatory since 7 would dis- 


k/m<(r/2m)?, the 


app ar from the exponent in 
rr -( r ye 
e Vin 2m 


Note that when the radical is zero or 
imaginary the value of w, the angular 
velocity of the vectors, as given by 


Ey (11) becomes a pure imaginary 
This in itself shows that there is no 
real vector velocity; hence, no vibra 
tion. Thus, the critical damping con 
stant r., the constant at or above which 
free harmonic vibration ceases, can be 
If &/m 
and r, 2/mk. The un 
this 
system can be found from Eq. 11 by 


found (r/2m)? — 0 then 
’ ’ 


damped natural frequency », of 


letting r equal zero (thus eliminating 
damping) and is found to be w, 


\/é/m. Thus, from the denominator 


of Eq (9), equated to zero one may 
study the free vibration of the system 
which, being damp d, is transi t and 
soon disappears 

(10) the 
vibration induced by harmonic force F 


From Eg steady state 
can be analyzed 

In Eq (2), it was shown that the 
coethcient of the (cos sin) term 
represents the absolute magnitude of a 


vector. Thus, the maximum displace 


4) term shows that th 
behind the 


vector by angle ¢, the magnitud« 


vector lags 


of which depends largely upon the 
damping constant and the value 


0. that is. forced frequency 


I 


( wm) that if 4 wm 
equals 
natural undamped frequency, the dis 
placement lags the force by 


On the other hand 


90 deg 
if r is small, force 
and displacement are more nearly in 
Other 


found and the con 


relationships can be 


! 


iplete picture of the 


P asc 


vibration be drawn. These factors are, 


of course, exactly the same as those 


found by solving the problem by either 
differential equations or the mobility 
three meth 


method. To compare the 


ods, the other solutions will be out- 


lined 


Comparison With Differential Equations 


The solution by differential equa 
tion deals only with the real com- 
ponents of forces and displacements. 
The value of an 
monic force is then F,cosw* and that 
of a linear displacement may simply be 
designated as x. The forces with 
which each of the elements resist dis- 
placement are: 


instantaneous har- 


Spring F, 


Damper F, 


Mass F,, ie 16) 


As in the solution already given, 
the sum of the forces in this example 
are equal and opposite to the external 


exciting force. Hence 


tke =F, cos wi (17 

The solution of this linear differen- 
tial equation consists of two parts, th 
particular solution related to the right 
hand member and the general solution 
found by equating the left hand mem- 
ber to zero. The complete solution is 
the sum of the particular and general 
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The method of solving such 


| +} ' 
beyond th scope Of this 


I 
article. The particular solution of th 


equat on 1S 


whe ‘ 


which len 
Eq (10). Th 
Eg (17) 


(sx) 
ly, when 
' smali and £/m>(1r/2m) 
This enti r 


describes the ir 


al part of 
Eq (12) which 
transient vibration. Thus the algebraic 
method gave the complete solution of 
the differéntial 


ticular and general, without even hav 


equation, both par 


ing the differential equation written 
down although examination will show 
that Eqs (8) and (17) are, in effect, 
almost identical. In this case, the 
solution of the differential equations is 


With more 


plicated vibrating systems the solution 


relatively simple com 


by differential equations becomes in 
olved 


(continued on next page) 
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Solution by Mobility Method 


The mobility method a 


probk 


} 
I 


pl ed to this 
involved than the 
The bility 


F of each element must be for 


F. 


m more 


1S 
force vector method 
ori ind 


Spring, 


Mobility of spring ts 
Z.=v/F,. 


Damper, F 


Mass, / 


Z.=v/I v8 /mw’s =] 


hil 
Mmoptil 


For elements in par illel, th 
ity Z of the entire syst h is the 
mobility of the force F, is equal to the 


reciprocal of the sum of th yrocals 


‘| 


of the individual mobilities. Thus, 


I 
l | 
Ze Z 


Z 

Z 
Substituting the values of Eqs (20) to 
(22) 


proper complex form 


and reducing the equation to 


Z 24 


Since Z —v/F and since 1 iws, then 


Z = iws/F (25) 
Substituting this value of Z into Eq 
(24) and solving for 5 


HO 

















Fig. 3 


tw (k — mu? 


Elements 


The example just presented was for 
For elements ar 
ranged in series, the procedure is modi 


i d. I 


springs and two weights ; the schematic 


elements in parallel 
3(A) shows a system of three 


diagram is given in Fig. 3(B). The sub- 
system mz, and &, with spring £3; and 
mass my in parallel, is in series with 
spring £9. This in turn, is in parallel 
Working 
rom the right toward the left: 

Fe =Fet+Fi 28 


Determining the values of forces 


with mass m, and spring 2, 


as 
before, Eqs (4-6), and substituting in 
Eq (28) 
F, 
The force F, is also equal and op- 
posite to the force exerted on point ¢ 
by the spring £, which is equal and 
opposite to the force exerted by the 
pring at point f. The spring 


8: (ks Mw") (29 


same 





Conventional and Mobility schematic dia- 


grams for two masses and three springs in series. 
Starting from left end of (B), expressions can be de- 
veloped for all vibration characteristics of this system. 


which is identical to Eq (9), which 
was found as the first step after writ- 
ing the basic equation Eq (8) for the 
force vector method. From this point 
the analysis by the two methods is the 
Eq (9) I 


derived DY a 
simpler and more direct process than 


same was 


that required for either Eq (26) or 


(2 
claimed for this method 


) and illustrates the simplification 


in Series 


force [’,.. is the product of the spring 
and the Ip 
fo), that is, the net displace 


Hence 


constant k» 
(Ss; 
ment of its ends. 


net compression 


F, F 


Fe 30 


In other words, the forces on ele- 


ments in series are equal. Substituting 


the values for force in Eq (30) 


F, ky (3, — s: (ks mew 


Solving for s in terms of 5,: 


ke 
ka + ky 


8: + 
—- Mw" 


Using this value in the secon 


Eq (31): 


ks 8 


Py ky + = Mew" 


ks 8) 
Kets (hea — mace) 
ks + ks — mw? 


33) 


Forces Fy, F, and F, are in parallel 
and their sum is equal to F, or F: 
= F,+F, +F, 


k28, 
ky Tt ks - mMiw? 


. o , ks -mMiw? 
= Ky8) — ™, w*8, 


Solving for 5: 


=F (kat+k— mast) / | tm: 


w*{m, (ks +-ks) +m: (ki +k:)] 
hake +hiks thas | 


It is noteworthy that, up to this 
point, the term 7 has been absent since 
it occurs only in the expression for 
damping force which is not used in 
this problem. Inasmuch as damping, 
while never wholly absent, is small 
enough to be neglected in many ap- 
plications, this is a real advantage of 
this method over the mobility method, 
in which 7 occurs in all elements ex- 
cept damping. 

To complete the analysis, the value 
can be inserted 


(COSwt -—- /SINw/l ) 


0 
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in Eq (35) in place of F. This shows 
at once that the steady state amplitude 
19 1S given by Eq (35) with F, sub 
stituted for F. If the denominator of 
Eq (35) ts equated to zero, w» repre 
sents the natural frequency of the sys 
tem and 


positive 


since real 


system vibrates in 


w will have two 
values, the sj 
two modes and will have two critical 


At 


critical speeds 


speeds these 


zero; this 
occurs when the term in parenthesis in 
the numerator of Eq (35) becomes 
The either in 
phase with the force or 180 degrees 


a point between 


; becomes 


zero displacement is 


out of phase, depending on whether 
the frequency of the forced vibration 
is immediately 


below or above a 


critical speed. The motion of mass m, 
can be determined from Eq (32) by 
substituting therein the found 


Full interpretation of the equa 


value 
for 5, 
tions of motion obtained can then be 
carried out in the conventional manner. 

The same equations can be found by 
the mobility method but with greater 
effort. Since are 
directly additive, the expression for Z 
will be 


mobilities in series 


ia 
Ze Ze 
values of the in 


dividual mobilities into this equation 


Substituting the 


will reduce it to an expression iden 
tical to Eq (35). The displacement of 
mass #, which is S52 may be found by 
working back through the system. It 
may be shown that 

Z ZF 
 twZy 


Qo” 


8: ° 37) 


which on substitution of the values for 
mobility reduces to an equation iden- 
tical with Eq (32). 



































Fig. 4 
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Schematic diagrams of a torsional system. 


Table III—I! quivalent Terms in Torsional Systems 





LINEAR TERM 
Displacement s in 
Force F Ib. force 
Mass m Ib. sec 


Spring constant 
Damping constant 


Velocity 


Acceleration 


ANGULAR TERM 
radians 
n. Ib. torque 


n. sec.-, Mass momen 





Torsional 


The application of this 1 


vil 


thod to 
the angular 


and 


masses subject to harmonic torsional 


yration of shafts 
excitation is simple and involves only 
the the equivalent 
angular term in the appropriate linea: 


substitution of 


expression as shown in Tab! Th 


torque exerted on the pr 
ments resulting in motion 
the operator instead of th 
linear motion 


the case of 


found in much the same 
Thus 
Basi 


A A eiwt 7) 


harmon 


lorque of twisting shaft 


ly K (0 


lorque of damper 
dé 
at 


T, 


Torque of mass 
Id0@ 


Tn =—5- = —Ia*0 7 


The similarity between expres 
sions and Eqs (4), 
apparent 


ee 


SCHEMATIC DIAGRAMS. Sch 


grams for torsional systems 
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Svstems 


ost th Sa inner as 


The 


that terms JT, &, 4r,, / 


3 t» 


linear systems only 
d for their cor 

kr, m and 
ation introduced 
lies to the method of rep 


id is very helpful 


I] itory, 


quency w 1 d 


shown in Fig. 4(A). Through a pair 
having and teeth, ¢ 


9 vibrated, 
ng t ismitted to tt 


a shaft 


al 0 
the torqu 
through having a_ torsional 
spring constant &,. For simplicity the 
gears are assume d to be weightless. 

The schematic diagram, Fig. 4(B), 
is constructed by starting with T, 
grounded at the left and proceeding as 

ore. T operates on mass I, and th 
haft &, in parallel, being transmitted 
to the shaft by th 


th o 
a 


le ver re pre senting 
Th 


transmits 


ars as shown lever is so 


arranged that it force and 


notion to the shaft as do th gears 


rhat is, a displacement of 6 radians of 


sults in a displacement of 


@ radians of the shaft in both 


actual case and in the schematx 


igram where angular displacement is 


picte d as a proportionai iimeat dis 


Similarly the torque on the 


} 


Ny) T and 1 the schema 


is the 


t 
rh 


quite 


agram it Same 
solution is straightforward and 
that the linear 


system. Starting with the system at th 


similar to for 
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right of the lever in Fig. 4(B), the 
spring torque and inertia torque, being 
s, are equal. Hence 

| 1 


»- § 


in seri 


Solving for As, 


Substituting 


b, (A ‘i 


The torque at point ¢ and that at point 
d are in parallel and ar 
added to determine the torque at point 


therefore 


T 


As in linear systems, the natural fre- 
quency of vibration is found by equat- 
ing the denominator of Eq (49) to 
zero, whence 


Vet Gye] 


rc AO 


Up to this point / has been absent 
because of the absence of damping 
However, it must be noted that T — T,, 
(cOSwt + ssinwt) 
Eq (49): 


Substituting this in 


mCore 


The amplitude of vibration of mass /, 
is then given by the coefficient of the 
(coSwt +-zsinwt) term. The amplitude 


mass I, can be found from 


Aan of the 
Eq (43) in conjunction with Eqs 
(46) and (49) and al! of the details 
of performance of the system can be 
determined. It is apparent that the dis- 
placement is either in phase with the 
torque or 180 deg out of phase de- 
pending on whether the expression for 
6,9 is positive or negatiy Thus, ex 
cept for the modification to permit 
the interpretation of gears, the solu- 
tion of torsional problems is almost 
identical with that of linear problems 
and simplified to the same extent by 
using the force-operator 
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Vibration Pickup Calibrator 


Many of 
calibration techniques now in 

limited in bandwidth and are difficult 
to standardize. Others require tedious 
point by point measurement and in 
volve 


AN INSTRUMENT that calibrates vi 


bration pickups and accelerometers 
rapidly and reliably has been devised 
by the National Standards 

request of the Navy Bureau of 


at the 
device operates on th 


Bureau of 


Ships Th 


principl or the mutual inductance 


transducer, originally developed by th 
Bureau to measure small displacements 
ind = sinc 


NBS m 


instrument has an ac 


number of 
The 


uracy of five per 


applied in a 
asurement instruments 
cent over wide frequency and ampli 
tude ranges, and can be standardized 
using a calibrated displacement such 


as that provided by a pr dial 


cision 
gage. 

In recent years, as use of vibration 
pickups for simultaneously monitor 
ing a large number of points has in 
creased, the calibration problem has 
more difficult. On 
ation: the higher frequency 


become compli 


compon 
yf vibration and resonant proper 


pet 
s of the pickups interfere with an 
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alysis of the problem 


problem in data 
The NBS instrument was 
these 1 


a considerabl 
reduction 
designed to overcome 
The vibration sensing 
the NBS instrument is a 
ontacting displacement transdu 
The trans 
ducer uses the principle that the field 
surrounding a coil energized with al 


mutual-indu ance type 


ternating current will induce current 
in a nearby coil. The amount of cur 
rent thus induced can be controlled 
by placing a conducting shield at 
various distances from the 

In the 


tion of a 


latter coil 


Bureau's calibrator, vibra 
conductive 


surface with respect to a probe 


non-magnetic 
con 
taining the two coils and a carrier de 
, 


ctor for the secondary winding gen- 


> . Y rine ine - 
Product Engineering 


rates an a-( component of on 


voltage proportional to the amplit 
of vibration. In normal use of 


instrument, this a-c component 


measured by means of a stable vac- 
uum-tube voltmeter, producing a read 
ing proportional to the amplitude of 
It will respond to fre- 
quencies from 10 to 20,0006 


vibration 
cps and 
roinches to 


implitudes from 10 m 


0.01 inch 


is standardized by 


The instrument 
hopping the detected d-c voltage in 
crement produced by a standard me 
measured 


0.02 inch 


chanically displacement 


change into a square 


wave. Fed into the same a-c peak-to- 
peak voltmeter on the 0.01 inch range, 
the square wave is equivalent to a 
0.01 inch peak amplitude of vibration. 

The choice of a _ displacement 
as an absolute standard for the instru 
ment was made primarily because of 
repro 


duced without special equipment. 


the ease with which it can be 
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Fig. 1—Tufted type induction neutralizer 
on nylon fabric rewinder. An electrostatic 
voltmeter and a voltage probe are being 
used to locate the correct position of the 
neutralizer bar for 


optimum lise harge 


ROBIN BEACH* 
‘@ Robin Beach Engincers Associated 
Brooklyn, 
ecu. rs 
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THE Fl 


ty 


NDAMENTALS 
on and control of stat 


industrial processing 


ol 
Ci 
machinery 


gether with the operating principles of 
the various 


Second of two articles concerned with the 


types of commercially 


ivailable electrostatic neutralizers wer 
application of electrostatic neutralizers. covered in Part I of 


f this article 
A method of locating neutralizers is described ’ nde t Begin e 
in addition to discharge characteristics and 


| 


lection of th 
safety considerations of typical units 


} 


(S 
ing, October 195 
A major factor in the 

proper neutralizer is the 
scharge characterist which is 
isur of th rat of sonization 
The author te also an Associate with M 
Adjunct Professor ! Fleetrical Ex 


the Polytechs Inatitute of 
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it varies with stock potential. This 
has been determined for high voltage 
and radioactive pre ionizing units and 
for induction units. 

If the voltage between the electrified 
stock and ground is maintained con- 
value by 
tinuously replacing the electric charges 
on the stock as rapidly as they are 


stant at any desired con- 


neutralized by the ions created in the 
air from the action of the 
neutralizer, the rate of this replace- 


ment 


ionizing 


of electric charges on the stock 
is a measure of the discharge effec 
veness of the Since this 
rate of replacement is an electric cur- 
rent, the 


neutralizer. 


direct-current discharge can 
values of 
voltage 


determined for several 
from 


stock to ground and the results plotted 


onstantly maintained 
to give a characteristic discharge curve. 

Two typical characteristic discharge 
curves for high voltage pre-ionizing 
2 (A) 
Each curve applies for a condition of 
constant a-c supply voltage to the 
The portion of 
these curves is practically linear since 
the number 


neutralizers are shown in Fig 


transformer. lower 
of ions, and consequently 
the discharge current required varies 
directly with the potential of the stock. 
However, the supply of ions created in 
the air by the high voltage neutralizer 
is by no means unlimited, and as the 
stock potential increases, the number 
of ions in the ambient air finally be 
comes insufficient to cause complete 
neutralization 

At this point, the number of ions 
and discharge current approach a con- 


stant value. For the performance char 


Discharge Current 





acteristics shown in the figure, the neu 
tralizer operating at the higher voltage, 
curve Y, can supply over twice the 
number of ions of that represented by 
curve X. Thus, on the basis of ionizing 
facility and discharge effectiveness, the 
neutralizer represented by Y is to be 
preferred to the 
sented by X 
safety requirements, the higher ioniz- 
ing facility may not be the more de- 
sirable neutralizer as it may cause haz- 


neutralizer repre 


However, based on 


ardous sparks or shocks and otherwise 
prove unsatisfactory. 

If the stock potential is twice the 
potential at which the neutralizer 
reaches its maximum constant ioniza- 
tion condition, then the electrification 
on the stock will only be reduced by 
half. This situation occurs when high 
voltage units are used to neutralize 
highly electrified stock or when the 
processing speed is unusually high. In 
these applications, a second or follow 
up neutralizer is sometimes used, lo 
cated a few inches after the first. 

Stock electrified to any voltage 
lower than that at which the discharge 
current can be 


However, whether 


its maximum 
fully neutralized. 


reac he S 


complete neutralization can be attained 
also depends on several factors: the 
type of neutralizer and its proper lo 
cation with respect to the electrified 
stock : 
in relation to the grounded processing 
machine elements; the 
grounded structural parts 
which divert the electric field; and the 
operation of the high voltage neu 
tralizer equipment within the recom- 


the position of the neutralizer 


presence ol 
nearby 





Dischorge Current 











Potential of Stock in kv 


Fig. 2—Discharge characteristics of various types of 
neutralizers. In (A) is shown the discharge properties 
of two high voltage neutralizers each with a constant 
supply voltage. The neutralizer represented by curve Y 
has twice the ionizing potential of that represented by X. 
Of the radioactive types, (B), the polonium neutralizers, 
curve R, exhibit a much greater ionizing potential than 


Potential of Stock in kv 


Product Enginccring 


mended performance spe ifications of 
the manufacturer 

The 
space between a radioactive neutralizer 
and the electrified stock, sub 
stantially of constant value, is only a 


number of ions formed in the 
while 


small percent of the constant ioniza 
tion derived from the better types of 
high voltage neutralizers. Thus, the 
discharge current for radium and po 
lonium the 


form of the saturation curve, Fig. 2 


neutralizers also follows 
(B), but the curvilinear section occurs 
at a low voltage compared to that of 
effective high voltage units 

The 


charge characteristic for 


curve Q represents the dis 


conventional 
radium neutralizers and curve R for 
conventional neutralizers. 
that the alpha 
does not ionize the air enough to neu 


tralize 


polonium 


I he se show 


radiation 


rela 
For example, meas 
urements on rewinding textile stock 
with a potential of 


stock electrified above a 


tively low voltage 


30.000 volts to 


ground demonstrated that a radium 
neutralizer oniy reduced this electri- 
fication to about 20,000 volts 

While this performance seems in 
adequate, these units 


poss« SS certain 


compensating advantages. Their small 
cross-section makes them useful where 
space limitations preclude the use of 


high voltage neutralizers. Also, they 


are used in very low electrification ap- 


plications where short lengths of neu 
tralizers are required. 
Unlike 


where the ionization is practically con 


pre 10niZing neutralizers 


stant regardless of whether the stock is 


electrified or not, induction neutral 


Dischorge Current 








Potential of Stock in kv 


the radium neutralizers, curve Q. Note that while the 
threshold of ionization of the high-voltage and radio- 
active neutralizers is low, the ionizing potential is limited. 
In contrast the induction neutralizers, (C), start ionizing 
at a few hundred volts but have unlimited ionizing poten- 
tial. The threshold of ionization of the tufted type, 
curve S, is lower than that of the pack type, curve T. 


a 
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izers are energized only when the stock 
1s electrified A well designed unit otf 


this ty; using tufts of wire bristles 


spaced along treat | wooden bar 


Starts 1onizing the intervening air at 
only a few hundred volts and at the 
same time, possesses unlimited facili 
ries for onization 

The discharge characteristics of in 
neutralizers are illustrated in 
Fig. 2 (C). The curve § 


thre shold \ oltag ror 


duction 
with its low 


discharge, shows 


the advantages of the tufted type neu 


tralizer. The curve T 


threshold volt ige 


with a higher 
represents the char 


acteristics of the induction 


» typ 
p type 


neutralizer with its ontinuous pack 

metal back- 
starting voltage for 
ionization as required by latter 
13,000 


normal spacings of 1 


~ 


of wire bristles held 


ing frame. Th 
these 


units ranges 000 to 


volts for and 
114 in. between th 


4eé 


ionizing points 


and the electrified stock 

The tufted type induction neutral 
izer effectively neutralizes to a residual 
value of only a few hundred volts rm 
gardless of how high the uncontrolled 
voltage may be. For most industrial 
applications, this residual voltage is 
below the level of potential fire or 
explosion hazards from spark ignition 

The 


neutralizer depends on the variables 


effectiveness of an induction 


encountered in each individual instal 


} 


lation. For web type stock of high 
I 


dielectric quality, like newspaper, plas 
tic-film and rubber, that is highly ele« 
trified and operates at top industrial 
speeds, the tufted type induction unit 
will perform as well, or better than, 
the high voltage pre-ionizing units 

In the basic operations of the textil 
industry, the raw product has a filmy 


web-like 


presence of even slight electrification 


and composition, and the 








Tufted type _.--- 
induction unit 
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For 


ind jam 


will cause mpertect processing 


example, webs wrap around 


rolls 


into compone nt 


while roving and yarn balloon 
High voltage 


pre-ionizing n¢ utralizers or radioactive 


fibers 


neutralizers are used in this applica 


tion since they can compl tely neu 


tralize the low pot ntial electrification 


that develops Induction neutralizers 


cannot be used in these of 


fully dis 


rations 


they are not capabl ol 


since 


charging the stock and n addition 


may cause fouling of the filmy wel 


In Fig. 3 is shown a high voltag 


lischarging electrified cot 


is drawn off a carding 


neutraliz 
ton web as it 
roll, while Fig. 4 shows a radioactiv 
unit used to neutralize yarn 

A comparison of the discharge char 
acteristics of the three common types 
of industrial neutralizers is shown in 


7 he x” 


proximate relative 


Fig. 5 curves represent ap 


magnitudes 








Festooner 





Induction 
neutrolizer * 


Cementer 
ond Dryer 


From 
colender 














“ows 





Fig. 7—Festoon type dryer completely equipped with tufted 
type induction neutralizers. Units are mounted after the break- 
away point from each roll. This is representative of the number 
of neutralizers required on a complicated processing machine. 


Fig. 8 (Below)—Rubber spreader for coating fabric. Inflam- 
mable mixture causes fire and explosion hazard if static elec- 
trification on the stock is not contrulled. Tufted type neutralizers 
are shown in the required locations to reduce the static potential. 


Induction 
neutralizer 





= et 


mixture 


Rubber-cooted 
fabric 





























Choosing a Safe Neutralizer 


The safety factors of neutralizer 
units should be considered since shock 
hazards from high voltage units can 
cause involuntary muscular responses 
which lead to personal .njury 

ests for determining safety from 
electric shock are made after the neu 
tralizing equipment 
nected and energized (transformer-en- 
ergized type) although they do not 
to be made on the actual ma- 

In testing the neutralizer for 
sparks and spark intensity, Fig. 6, the 


is properly con- 
have 
chine. 


fingers of one hand only should be 


used. 


The simultaneous touching of the 


and 


fingers to the ionizing points 
the grounded parts should not 


cause 


flinching or muscular response. 

If preliminary tests disclose little 
shock reaction, the test should be r 
peated after wetting the tips of the 
contacting fingers to improve the 
ductivity of the skin 

If the electric 
muscular responses, such neutralizers 
should not b 


con 
shocks cause severe 


used around dangerous 
machinery, and if the shocks are ex- 
tremely intense the neutralizer should 
those 
units that give only slight shocks can 


not be used at all. However, 
be used in open locations where there 
is no danger of injury to the operator. 

Other tests should be con- 
ducted to determine the shock hazards 


the high voltage cable 


safety 


derived from 


Product Engineering 


onnecting the neutralizer and trans- 


If sparks and shocks from the 


I 
cable are of hazardous in- 


former 

nsulated 
tensity, the cable should be enclosed 
in grounded conduits, rigid or ar- 
mored, and supplied with Code fit 
Where 


present, explosion-proof installations 


tings. flammable vapors are 
are recommended. 

The threshold alternating current 
for lethal electric shock is about 70 to 
100 milliamperes. neutralizer 
transformers must be specially de- 
signed to limit the short-circuit and 
sparking currents to, at most, 1/10 of 
this value. This is done by incorporat- 
ing high reactaf&e in a standard trans- 
former to give it a low constant-cur- 
rent characteristic. Special transform- 
ers are available for this purpose. 

ommendations for install 


Thus, 
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Ing radioactive 
scribed by th 
equipment and 
lic health agen 
Since the 


tion neutra rs are all 


in induc 
grounded, 
touching the bristles causes neither 
reason, 
units are inherently safe neutral- 
The 


tension rolls operat 


shock nor For this 


Sparks 
these 


izers 


testoon dryer, Fig we with 


7 in a flammable 
atmosph re, is 


fully juipped with 


tion neutralizers. The 


Wit rist 5 ; 


ty 


Sparking since if 
inadvertently ap- 


| | 
proaches th 


I 
1ZC CXCCSSIVC ly, 


mizing points, they ion 
intensifying the dis 
charge phenomena and nullifying th 


tendency to spark 


In addition, the low 

respect 
to the electrified stock of tufted-type 
induction ncutralize 


electrostatic capacitance with 


rs reduces the en 


ergy below the ignition level in what 
ever small spark might occur 
The spreader, Fig. 8, is used for the 
oating of rubb« ind plastic com 
pounds ont 
| vapors gi 
in the coatis 
shown by the dotted areas. 


ommonly cause fires and explosions 


from electrostatic sparks The unit is 
fully equ pped for safe operation with 


tufted-type induction neutralizers 


How to Locate Neutralizers 


Each location where static el 
Is gene rated on a processi 
can be determined with an 
voltmeter, indicating the t lagn tude of 
the voltage and its 


Bef ore 


probable hazard 
purchasing a full 
complement of neutralizers from onc 


should be « 


potential 


source, trial units ybtained 


from vario 
as to efhcency of 
This is especially I 
units which should 
operation in a corda 
scribed procedur« 
The following technique can usually 
eftec 
neutralizer. A 


neutralizer with temporary adjustabl 


b 


be used to determine the most 


tive location for each 


mounting supports is ured to the 


I 
processing machine at a trial position 


which should be about 3 to 5 in. after 


stor k 


about 


the break-away of the moving 


] 


from the ssing rolls, and 


proc 
in inch above or below the electrified 
stock 
electrified field 


cat d 


To prevent the diversion of th 
no unit 
closer than 6 
erounded cross men b 

By using a probe attached to th 
free end of a well-insulated cable 


the ele 


irom 


the high voltage terminal of 


volt 


The prob 
ralizer 
only a few 


at most, 


the voltage is in th 


thousand volts, then 


tralization is being 


should be ps 


munds 


after each neu 

wclik lly zero OF 

1 volts. If 
! 


only partial 1 


} +} 
uined and oth 


neutralizers that ar cay api 


greater 1onizatior 
sing this pro d 


type ol 


FACTS TO REMEMBER ABOUT NEUTRALIZERS 


2. Hi 
shocks 8 


4. In any 
closures, that is 
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processing standards counteracting the 
duunenameiel aaente dian 

vol neutralizers that spark and cause 
Prima. A ee ten al 


ing area, and i 
Bao a gray 

of flammable mixtures, the use of high voltage neutral- 

izers that may spark at their points is dangerous. 


Hil 
i 


and of 
and 


exposure. 


requires 


L 


gpee 

if 
: 
i 
HI 
=f 


presence 


o FF 
H 
& 


ate 


H 
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Whee/ spindle head —, 
Table — ; 
Headstock —— 


,~— Driven wormwhee/ 


YD, 
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Hydraulic Motor 


A precision vane-cype hydraulic motor that 
can operate efficiently at speeds es low as 2 rpm 
for in-feeding and up to more than 1500 rpm 
for rapid retraction of the wheel spindle head 
enables the Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. to incorporate into their new 
series of Universal Grinding Machines an ex- 
tremely fine power cross feed, adjustable down 
to 0.00005 in. which produces 0.0001 in. sizing 
on the work diameter. 

Contained within the cross feed housing, the 
hydraulic motor drives the cross feed screw 
through a sensitive cone clutch in a simple gear 
train. Gears are used to obtain both a coarse 
and a fine handwheel movement of the wheel 
slide, and to reverse the feed screw without 


p— Cone clutch 


—— Fine feed geor 


Cone 
Clutch 


Feed selector 
Anob 


Hydraulic 
motor 


POWER CROSSFEED is driven by a hydraulic motor, a 
worm on the motor engaging a worm wheel on the hand 
wheel shaft. A sensitive cone clutch, shifted hydraulically, 
transmits the drive to the feed screw through the feed 


79 
i 


.Gear selector 


_ Reversing 











Drive 
to feed 
Screw 





Coarse 
feed 
gear 











com 


selection gears. The feed selector knob, when turned, 
rotates a cam positioning the gears for coarse, fine or 
reverse handwheel movement of the cross slide. Section 
shows the cone clutch. Axial movement is only gy in 
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Increases Grinder’s Sizing Accuracy 


changing the direction of handwheel rotation. This 
reversing feature enables the operator to employ 
the handwheel positive stop with the same 0.0001 
in. sizing adjustment for both external and internal 


All the hydraulic catrol valves including those 
for regulating the fine and coarse feed rates, table 
dwell and continuous in-feed selection, are mounted 
on a hydraulic distribution panel in the left side 
of the machine. Composed of two plates with chan- 
nels between them to supply oil to the individually 


hi = 
Teleflex units, marking their first appearance in 
the United States on a standard machine tool, per- 


WHEEL SLIDE BASE shows the large 
cross-feed screw driven by bevel gears 
from the hydraulic motor. Uniform 
tracking of the wheel slide is maintained 
by broad Vee and flat ways of the base 


mit the control knobs to be located at the front 
of the machines in convenient operating positions 
yet place the valves together on a single panel 
immediately accessible at the side of the machine. 

To permit the setting of the grinding wheel 
spindle at any angle in the horizontal plane, the 
wheel spindle head can be rotated on two swiveling 
members, both graduated to indicate angular posi- 
tions. The lower swivel gives cross feed motion 
at any angle from 0 to 90 deg with reference to 
the table travel. The upper swivel is mounted on 
an eccentric plate which is rotated independently 
of the other two angular positions for the purpose 
of adjusting the spindle head either parallel or at 
right angles to the cross slide ways to give increased 
flexibility and range. 


Housing 


VANE-TYPE HYDRAULIC MOTOR ro 
tates down to 2 rpm for extremely fine in 

ding, and when reversed speeds up to 
1500 rpm for rapid retraction of the cross 
| Speed of the motor is varied by a 
hrottled flow of oil. Measured volumes 
metered into the motor for 

eding operation 

( 
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Grinding Machine (continued) 


Pinion 





Flexible 
rock 














>. 
vs 


ECCENTRIC PLATE, or Universal Turret, is 
used to position the wheel spindle head relative 
to the wheel slide to increase flexibility and 
capacity of the machine. Positions 2, 3, & 4 
shown in the plan view of the spindle head locate 
the grinding spindles further to the rear of posi- 
tion 1; and, in addition, intermediate positions, 
place spindles to the right or left of position 1. 





HYDRAULIC COMPARTMENT 
features centralized mounting of 
control valves for maintenance ease 
and accessibility. Teleflex units are 
mounted on the shafts of rotary 
control valves and permit remote 
control by the operator. Insert 
shows cover removed from a Tele- 
flex control. 



























































a. 
= 


HYDRAULIC PANEL consists of two 
plates, one cored on the face with pas- 

ys to interconnect the control 
valves. Design permits valves to be 
front on the panel, eliminating 
piping between valves. 


Product Engineering — November, 1953 





Hydroulic reservoir 


fonk 


™~ Coolent reservoir 


tonk 























SWIVEL TABLE aligning device 
consists of two strain set one 
at each end of the swivel table and 
connected to a direct reading scale. 
This unit is used to accurately control 
the relation of the swivel table with 
the sliding table, and to mainiain the 
angular position of the work axis 
with respect to the grinding spindles. 
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PRODUCT DESIGNS 


Planetary geor 


housing 


_ a 


Transmission 


HELICOPTER, shown without doors and super-structure, 
is wig oy by a 400 hp reciprocating engine mounted 
under the cab area. Simplicity of design permits a larger 
open area for cargo loading. The doors measuring seven 
feet in width facilitate handling of bulky loads. 


- 


PRINCIPLE OF OPERATION of the Doman rotor head 
is the mounting of a semi-rigid type of tilting rotor on a 
non-rotating gimbal or ball support joint. The rotor hub is 
driven through a constant angular speed joint located at 
the tilt center, preventing rise of Coriolis forces 


Compact Helicopter Design Lowers 


Weight and Increases Payload 


By designing the rotor head and transmission for com- 
pactness and a minimum number of operating parts, and 
by using tubular frame construction almost exclusively 
throughout the structure—both features allowing a 
lighter engine to be used—Doman Helicopters, Inc. has 
produced a new ship with a useful load to gross weight 
ratio of 43 per cent. 

A unique fluid coupling is used to give a smooth tran- 
sition of engine torque to che rotor, and to supply a 
direct drive for flight operation. The clutch operates to 
permit engine turning without churning of oil, thereby 
eliminating the need for any cooling. Also, the special 
drive features of the clutch enable a much smaller unit to 


be used than is generally required for a 400 hp engine. 

Engine cooling is done without the use of separately 
driven blowers, or other moving parts. Exhaust ejectors 
mounted on each side of the engine housing draw cool- 
ing air into the housing during all operating conditions, 
and affect a substantial horsepower saving over con- 
ventional cooling systems. 

Welded tube construction enables the fuselage to be 
built cheaper and faster than conventional stressed skin 
design. A major element of the structural design is the 
overhead support for the rotor head and transmission, 
the entire assembly being supported on two diametric- 
ally opposed trunions. 
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woshplote to ocutote 
cycle and collective pitch 


Stotianory pylon 


nput drive shott 
ROTOR HEAD from tronsmissio 


WELDED SMALL DIAMETER TUBING, built into sections and 
bolted together for ease in dismantling and repair, is used almost 
exclusively in the construction. Only exceptions to the use of tubing 
are the box beams making up the floor, fuel tank and engine housing 
sections. Tubing design reduces construction and assembly costs, and 
does not require the use of fuselage paneling for structural strength 








PRODUCT DESIGNS . . 
Helicopter (continued) 


FLUID COUPLING: HOW IT WORKS 


(A) When idling, the engine operates without trans- 
mitting any drive to the rotor. Engine oil pressure act- 
ing upon a piston prevents a control rod from contact- 
ing a set of brake shoes. Only driven member is the 
fluid coupling housing, the bucket wheel and attached 
brake shoes rotating without carrying any torque load 
or churning of oil. 


(B) To minimize the starting load when first trans- 
mitting the engine drive to the rotor, oil pressure is 
released behind the piston, allowing the spring loaded 
control rod to move to the left. A cone on the end of 
the control rod contacts the brake shoes and forces 
them out against the rotor drive housing. The housing 
begins to rotate, the drive being transmitted through 
the clutch fluid. 


(C) For flight operation requiring full engine power, 
the rotor is driven by a direct mechanical drive from 
the engine. An increase in engine speed causes a 
number of spring loaded pawls to move out by cen- 
trifugal force and mechanically connect the fluid 
coupling and rotor drive housings. Actual engaging 
of the pawls is accomplished by momentarily slowing 
the engine permitting the pawls to fall into indexed 


friction contact with the drive ring and a pawl car- 
rier keyed to the output shaft. At increased engine 


Planetary 
geor 
housing 


transmission 
housing 


A 
J 


MAIN TRANSMISSION and hub feature compact 
ness and accessibility to major components. Entire 
ssembly is bathed in oil, the oil being forced be- 
suppo e and rotating shaft up to the 

planetary gears and then falling down over the 
other moving parts. A flexible neoprene enclosure, 


tween th 


not shown, prevents the oil from being thrown out 
pection of controls 
Entire assembly is supported on only two trunnions 


and allows a quick access for ins 
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DRIVE from the engine to the rotor is transmitted through 
a universal joint and free-wheeling clutch to a pinion 
engaging a spiral bevel reduction gear connected to the 
rotor drive shaft. Rotating within a stationary support 
tube, the shaft drives through a constant velocity univer 
sal joint to the sun gear in the upper planetary gear box 
The planet carrier then drives the rotor hub. Tail rotor 
drive is from the spiral bevel pinion gear, the drive being 
transmitted through a pair of engaging mitre gears 


THRUST LOAD from the rotor hub passes through the 


lower tapered roller bearing to th 


non-rotating gimbal 


and from the inner ring of the gimbal to the support tubx 


This design prevents any axial loads being transmitted to 


the rotor drive shaft or constant vek 


mounting a teetering rotor without hinges to a non-rotating 


xity jornt 


Also 


‘ 


by 


) 


gimbal, and using a constant angular speed joint at th 


center, Coriolis forces are eliminated 
are not affected by the location of the 


And rotor 
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upper section constructed of six loops 


to insur 


PRODUCT BESIGNS 


Automatic Controls Are Key To New 


Automotive Air-Conditioning Unit 


Main difference of Chrysler's car air-conditioner 
from a conventional system is the use of additional 
automatic controls to compensate for variations in 
motor-driven compressor speed, and to offset the 
tendency of the system to cool too rapidly under 
fast driving conditions. Another controlled feature 
—-necessary during winter driving—is the positive 
flow of hot refrigerant gas to insure the return of 
entrained oil in the Freon system back to the 
compressor for lubrication. 

Components of the system, differing only from 


Diephrogm 


Vent 


‘olve stem 


Outlet 


Beliows ~ 


LOWER CONDENSE! 


CONDENSER consists of an 


matically regulates 


adequate cooling air passage temperature f 


engine, the lower condenser bulb contracts and 


UTOMATIC¢ BY 
gives additional control over minimum _ tially a variable orifice whose size is 
of steel tubing with spiral fins, and a car interior temper 
lower unit made up of aluminum fins 
on copper tubing Split design is used th 


PASS 


blowers are shut 


the usual elements in layout, are the compressor, 
split condenser, receiver, dryer, expansion valve 
and evaporator. Two electric driven centrifugal 
blowers powered by a single motor take air from 
the car interior and blow it across the evaporator 
coil back into the car. To maintain a fresh supply 
of air, inlet ports located on each side of the car 
at the rear are also connected to the blower intakes. 

The compressor, belt driven from the engine, 
reaches design cooling load at 25 mph. For nor- 
mal driving conditions, the hot gas is discharged 


femperoture Compressor 
line Suction fine — 


‘ 
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Meta/ 


TF) 


lve 
‘orifice 


ULiddbudde 


Z 
y yi 
Z, 


Adjusting 
screw 


-Agjustirg screw 
VALVE THE EXPANSION VALVE is essen 


and auto controlled by the temperature and 


system when pressure of the refrigerant leaving the 


When th vaporator coil. A temperature rise in 


falls, vapor in the thermal — the suction line causes the metal bel 


] 


lowers the pres lows to expand opening the valve to 


g approximately two-thirds of the 
total heat transfer. Lower section has 
cooling as 

flows under radiator for discharge be 


neath the car 


no effect on engine 


180 


sure on a diaphragm to allow a spring 
load d valve to O} Nn rr le asing hot 
‘rator coil Bellows 
and spring to 


prevent changes in valv 


gas to the vapr 


seal off the valve stem 


position. 
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allow greater flow for full evaporator 
Also, the valve prevents liq 
uid refrigerant from entering the com 

ressor suction line where its presenc« 
sary 1 cause damage to the compressor. 


apac ity 
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r- Flexible connection 


Upper 
condenser —— 


|] 


— te x 


condenser N 4 — 8y-pass line Receiver Evaporator 
Liquid line Return line 


col / 


Orain 


. COMPONENTS of the air conditioning system ar 
to a split condenser ahead of the car radiator, to mounted in seldom-used locations without any sig 


a liquid receiver, and through an expansion valve nificant loss of useable spa Basic element in the 
into the evaporator coils. After absorbing heat unit is the engine-driven compressor which supplies 
from the cooling air, the refrigerant flows back to up to 1} tons of refrigerati - at a car speed PP 25 
the yy Eee a : the hot gas mph tor rapid cool down 

is by-passed from the compressor directly to the 

evaporator, the coil temperature. And 

ing conditions, an aluminum strip conducts heat Compressor 

away from the thermal sensing bulb to the cold 

evaporator actuating the control valve. 





> 
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(RIGHT) Installed on the right side of the engine, 

the 73 lb compressor is secured by brackets attached 

to the intake and exhaust manifolds and water pump 

casting. The four-cylinder, V-type piston unit is belt 

driven from the water pump shaft, and is designed Drive from 

to operate at low crankshaft relative speeds water pump 
shaft 


EP] Pe pare ee 
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mua Air return sleeves 


we 44 


Air outlet sleeve 
| 7erminal mounting 
DIOCK 











EVAPORATOR ASSI MBLY is § 

cured to the doubl floor | W n th 
wheel housings and the rear seat shelf 
Flexible rubber ducts carry cooled air 
the maximum flow of which is 400 cfm 
at a blower speed of 1750 rpm, to th 


- “ . ar interior where it is directed up and 
\P a ae | een - , . a ies 


; ied along the roof toward the front 
Strainer-drier | ~ Buh tal Expansion valve 
ij Evaporator coil Mes Evaporotor 


bh ‘ Ei vaperator drain tube oo Blower motor assembly ft H 
i : i a 
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PRODUCT DESIGNS 


TRACTOR is designed for 
use with various accessories 
such aS mower, sweeper, 
roller, seeder, etc, the units 
being fitted with a simple 
toggle bolt arrangement for 
quick engagement and release 
from the tractor. Tires are 
inflated to 10 lbs for opera- 
tor comfort and to prevent 
impressions on the ground. 


Pusn button 


Countershatt 
spring 


eee 


Rock 7 ae 


pontrol lever 


Speed reduction pulleys 


Countershaft 


Engine drive 
shott 


SPEED REDUCTION is ob- 
tained in two stages: from the 
engine to the counter- 
shaft pulley, and from the out- 
put waits on the countershaft to 
the pulley keyed to the rear axle. 
Belt changes are made manuall 
with the hand lever in the belt 
change position. At high speed, 
engine so is reduced 25 to 1, 
for low speed—42 to 1. 


Speed change 
pulleys 


Floating Countershaft 


Controls Garden Tractor Drive 


By using a hand lever to pivot a countershaft assembly 
for three operating conditions by increasing, decreasing 
or releasing the V-belt drive from the engine, the Hiller 
Engineering Company, Redwood City, California was 
able to build into their new, mechanical garden-tractor 
a two-speed transmission, an “inertia” brake and a quick 
belt change position. 

Weighing only 145 lbs and measuring but 44 in long, 
27 in wide and 32 in high, the “Yard Hand” is capable 
of a 200 Ib static drawbar pull. Powered by a 14 hp air- 
cooled gasoline engine, the power being transmitted by 
cog belts through different sized pulleys to give a two- 


182 


stage speed reduction, the new tractor is designed for 2 
mph in low and 4 mph in high speed. 

Special ratchet-type clutches, one at each end of the 
rear axle, enable the wheel drive to be easily disengaged 
for making sharp turns and increased maneuverability. 
Low-cost versatility is the keynote behind the miniature 
iractor’s design. It is built as a highly mobile “power- 
package” for operation with a wide range of accessories. 
The tractor can be quickly converted, by virtue of its 
simple toggle bolt attaching device, from one gardening 
use to another, It can also be equipped with a hood 
mounted 10 in. circular power saw as a mobile tool. 


Nove mibe T, 
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Countershoftt./ 


2% in pulley 


(LEFT) The 2 cycle gasoline engine 
is ed from the tractor yoke, un- 
der seat, by four rubber shock ab- 
sorbers. An automatic rewind on the 
engine starter simplifies the starting 
operation. A mechanical flyball gov- 
ernor keeps the engine speed set at 
3400 rpm, the peak of the power curve 
for the engine. 


(BELOW) Adjustable steering clutchcs 
are used to give a sharp turning radius. 
Rotating the hub cap disengages the 
pawl from the ratchet keyed to the rear 
axle, permitting free wheeling. To en- 
gage the drive, the hub cap is turned 
back to its original poe engaging 
the hub mounted pawl with the ratchet. 


Feor oxle 


Rotchet 
\ 


Wheel hub 


lO ENGAGE or disengage the power 
from the engine, or to move th 
ountershaft pulleys closer to the en 
gine and rear axle pulleys for belt 
change, movement of the hand lever 
pivots the bearing block about a clevis 
bolt or fulcrum. This action moves 
the entire countershaft assembly, if 
forward to increase belt tension for 
added traction or back, to release belt 
tension for stopping or belt chang 
A pushbutton on the hand lever dis- 
engages the spring loaded bearing 
block, allowing free movement of the 
assembly for pivoting 
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PRODUCT DESIGNS 


Center Extension 


Standard Turret Unit Sa ig 


for Multiple 


Rodia/ 
bose 


Indexing Applications 


By designing an index plate with a calculated number of radi- 
ally mounted cam followers and then matching the follower spac- 
ing with a cross over cam to give desired indexing and dwell 
periods, a wide range in intermittent motion is obtained by vary- 
ing the indexing rates and dwell times through interchangeable Gamehett 
gears transmitting the drive from high and low speed motors. 

Developed by Swanson Tool and Machine Products, Inc., Erie, 
Pa., as a basic indexing motion to reduce the high cost of special 
purpose machines, this design principle is applied to a self-con- 
tained turret chassis for applications requiring indexing rates rang- 
ing from 176 to 4700 indexes per hour and dwell times varying 
from 15.3 down to 0.5 seconds. 

To extend the range of the unit, a radial base is designed to 
follow the contour of the turret periphery. A radial keyway in the 
section permits the mounting of additional operating elements in 
accurate register with turret work positions. Also, the turret is con- 
structed with a stationary center plate for mounting other tools and 
to furnish necessary support for heavier tools secured to the exten- 
sion brackets. To accommodate larger machine tools not practical 
to mount on the radial plates, a series of standard floor base plates, 
designed as steel weldments, allow positioning of the entire index- 
ing unit to suit particular applications. And the use of tapered 
cam followers and matching cam paths prevent any play during Gross over com 
the indexing motion and work periods. 





New Russian Car—Old Opel Kadett 


WHILE REPRESENTING a number And the transmission consisting of a not only used on the Opel Kadett but 
of basic improvements over its prede- single plate dry clutch and a four also on early Chevrolet models 
cessor model introduced in 1948, the speed gear box having a ratio of 3.56 Fuel consumntion for the new 27 
new Moskovitch (MKV) car bears a to 1 in low and 1 to 1 in high is hp MKV (Opel Kadett had 23 hp) 
more than striking appearance to the quite similar to that used in the Opel is rated at 35 mi per gal at cruising 
pre-war German Opel Kadett. Kadett. Other features seemingly speeds between 45 to 50 mph. Top 
The instrument panel of the Mos- adopted from the pre-war German car speed is 65 mph. The carburetor 1s 
kovitch is identical to the 1939 car, are the Dubonnet system for front Russian made, but closely resembles 
both in the type and layout of acces- wheel suspension and four wheel hy- a Carter down draft unit. The elec- 
sories. The MKV's 4-cylinder engine draulic brakes. The Dubonnet system trical system, similar in appearance to 
has the same piston displacement, consisting of independent suspension the Bosch design, consists of a 6 Vv 
bore, stroke a compression ratio. with specially housed coil springs was | Dutch made battery rated at 75 amp-hr 
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(LEFT) Uniform acceleration and decelera- 
tion is obtained in the 90 deg section or outer 
periphery of the cam. agree yy Sen 
com 


the turret idle or work i 
the cam. The tapered contour of rollers 
and cam pe insure constant contact for 
smooth and accurate indexing. 


Sprrecit A tectttnrapee etoys! = 
is moving a shaped 
between two adjoining cam fi 

block engages the rollers and com 
lieves the contact between the cam 
followers. 








and a Russian made 300 w generator 
furnishing a 19 amp charging current 

Probably the biggest new feature 
on the car is an unique design for fa 
cilitating brake adjustment. The wheel 
hub caps need only be removed to get 
at the adjusting mechanism 

The new 4-door MKV sedan is 
shown at the right. Aimed at the 
small-car class European market, the 
car is 150 in. long, 55 in. wide and 
has an 85 in. wheelbase. One of the 
sales features is a spare parts kit con 
taining such items as valves, valve 
seats, waterpump repair kit, ball bear 
ings, swivel pins, and extra hub caps 


Product Engineering November, 1953 





HIGH 
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Percent by weight of carbon 


Fig. 1—Effect of carbon on maximum permeability of iron. 


Metal processors are finding it necessary not 


only to continue the search for new metals and 


alloys, but also to critically re-evaluate older 


Table I—Mechanical Properties of Four 


High-Purity Metals 





ones. One outgrowth of this battle between 


Alu- 
minum 


Iron Tita- 





quality control and product is the realization 
that minor impurities often control, and occa- 


sionally obscure, the true properties of metals. 
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AN AXIOM of orthodox metallurgy is 


that a pure metal exhibits maximum 


electrical conductivity, magnetic per- 


meability, corrosion and 


ductility, along with minimum yield 


resistance, 


and tensile strength this 


Because of 
low strength characteristic, most high- 
purity metals are rarely selected for 
applications in which load-bearing ca- 
pacity is the primary requirement 
This reasoning is apparent in Table I 
which lists the mechanical properties 
of two established members and two 
newcomers among the _ structural 
metals - 


Contaminating elements 


increase 
the strength of pure metals, but gen- 
erally at the expense of other proper- 
ties. Dissolved impurities tend to 
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exert a more potent effect than those 

show no this 
respect, nonmetallic elements such as 
carbon, 


which solubility. In 


boron, oxygen and 
difficult to 


greater 


nitrogen 
are more eliminate and 


have a ef‘ect on 


properti 
than do dissolved 


ZINC 


The history of the 


metallic elements 


“old” established 
metals demonstrates that, by improve 
ments in quality, property changes can 
be achieved which lead to new uses 
for the metal. The growth of the zin 
industry, for example, is directly at 
tributable to successive improvements 
in the purity of this metal. The earliest 
market for zinc was in galvanizing 


operations, and only occasionally were 
lead 


ind arsenic) produced which could 


higher quality lots (i.e., low in 


satisfactorily be used for making brass 
Continued 
| | to th 


s” grade zinc, 


improvements in quali‘y 
establishment of the “four 

and then came th 
iccessful die 
; 


illoys for a wide variety of parts 


ALUMINUM 


A more recent 


use of zinc in cast 


xample of new uses 


developed by improved properties 
through higher purity is the reflectivity 
of 99.99 percent aluminum. Data ar 
shown in Table II along with similar 
values for other reflector-type mctals 


Maximum reflectivity is obtained by 
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Fig. 2—Effects of carbon, oxygen and nitrogen on mechanical properties of high-purity titanium. 
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Table I1l]—Percent Content by Weight of 
Impurities in Molybdenum 
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Reflectivity Content 
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0.0019-0.015 
00004 


0.00020 
0.00005 
0.00020 
0.00200 
0.001-0 .003 
0.00100 
0.00050 


$855 











electropolishing and anodizing which 
good corrosion and 
The 


the high reflectivity in the surface even 


give the surfac« 


abrasion resistance. carry-over of 
after dying treatments permits a wide 
variety of colored finishes having a 
lustre more brilliant than is possible 
Even 


with lower grades of the metal 


when strengthened by alloying with 
this 


high grade aluminum offers a higher 


small amounts of magnesium, 
reflectivity with greater permanence 
than does any other commercial metal 
Thus, a polished and anodized 0.5 
percent magnesium alloy made using 
99.99 percent aluminum has a reflec- 
tivity of 83 percent, as compared to 
about 65 percent for similarly treated 
metal of 99.5 percent purity. Sufficient 
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importance has been attached to these 


characteristics that a series of new 
illoys based on this grade of metal 
have recently appeared on the market 
under the trade name Lurium (Reg 
Trademark, Fromson Orban Co.., 
New York City) 


cations 


Inc . 
Anticipated appli 


include ornamental trim for 


automobiles, refrigerators, TV _ sets, 


and other items where light weight 


desirable 
Although aluminum of 99.8-99.85 


and attractive finish are 
percent purity is used for the manu 
facture of collapsible tubes, its greater 
hardness as compared to tin and lead, 
and the need for annealing are handi- 
By virtue of its high ductility 
and low hardness, the 99.99 percent 


C aps 


aluminum is more suited to impact 
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Z| cessesse 
: $3 
ose 


extrusion than the lower grades: lower 


die pressure results in reduced wear 


?) tools And 


allows it to be 


improved corrosion 
i 


f tan used for 


products with ider pH range, par- 


ularly on the acid side ympared 


i 
to S aluminut t r9s prad 


shows marked sup corrosion 
: 
, as well as in heat and el 


sistan 
tri al condu tivity 
ation tor 9Y.9Y per 


con 


Another appli 
nt aluminum is electrolyt 
7 he 
material in foil 


its adopti mn h resul 1 


densers French are using this 


form and claim that 


durin 4 


lif 





not being produced in this country, 
it is available in commercial quanti 
ties from abroad in the form of sheet, 
strip rod 
soft, quarter-hard, half-hard and hard 
Depend 


specifications of th par 


bars, and tubing: wire in 


' 


mpers; and as extrusions 
on th 


ular mill products, the metal costs 


ipout 


two to three times as much as 


brass or copper of identical dimen- 


sions. Because of low density. it is 


I 
by using the high purity aluminum in 
place of such metals as brass or copper 
Manufacturers 


this metal 


vossible to achieve a lower unit cost 


cost of 


laim that th 
n the finished form is less 


the cheapest competitive metals 


IRON 


Some of the physical properties of 
ron are still suspect because of the 
unknown effects of impurities com- 
metal. As il- 
lustrated in Fig. 1, the 
permeability of otherwise highly puri 
fied controlled by 
rbon “contamination” in 


monly present in the 
magnetic 


iron is strongly 


ca excess ol 


t per million 


of sulphur 


n parts Trace impurities 


and nitrogen show an 
qually deleterious effect on the per 

Recently, studies at the 
National Bureau of Standards revealed 
total of 
than 0.0015 percent metallic impuri 
soft, ductile and 
While the market 
never be 
tonnage basis, the 
from such a 
of permanent valuc 


meability 


that iron containing a less 


ties is unusually 
corrosion resistant 
for this quality iron may 
calculated on a 
gained 


product will be 


information 


MOLYBDENUM 


As noted, show i 
for im- 


regard to 


most metals 


paratively large tolerance 


especially with 


chanical properties For son 


tals, however, contaminants 


cess of a few tenths or even hun 


dredths of a percent can 


ductility and render a 


Molybde num and 


members of 


completely 
destroy nN 
glass-brittle 
mium are typical 
group 
Molybdenum, with a melting point 
of 4.750 F. is of 


great interest in 


the construction of high temperaturé 
engines because of its good strength, 
high elastic modulus, and low creep 
rates at elevated temperatures. Despit: 
these potentialities, molybdenum has 
not yet been widely applied because 
difficulties 


oxidation 


of two major These are 
(1) low 
vated temperatures and (2) inability 
to take ductile 

Great 


overcome the poor oxidation behavior 


resistan at ele 


fusion welds 
progress has been made to 
nickel or coating 

disilicid The 
problem of weldments has also been 
One of 


olution ol 


by cladding with 


with molybdenum 


the object of much study 


the first obstacles to th 
this problem was the unorthodox be 


To de 


velop useful room temperature bend 


havior of commercial grades 


ductility, both the powder metallurgi- 
cal and the arc-cast grades of mo 
worked to 
This 


most 


lybdenum must be cold 
fibered structure 
marked contrast to 


lower-melting-point 


produce a 
stands in 


of the metals 
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which show maximum ductility in the 
fully recrystallized condition. But 
fusion welding of these grades over- 
beneficial effects of the 
with the result that 
the metal in both the fusion and re- 


comes th 


bered structure 


rystallized zone is embrittled. 
Recent that the 


metal is 


work has shown 


behavior of this 


unusual 
lareely 


decimal place 


matter of purity in the second 
By using either multi- 
ple vacuum arc melting methods or 
olid-state purification 


lybdenum of exceptionally high purity 


proc esses, mo 


has been prepared. Table III compares 
the composition of the pure material 
that of 
of the 


two commercial forms 
This high-purity mo- 
room-tem- 
perature bend ductility in the cast form 
than commercial 
grades with a fibered structure, and 

fusion welds have 
using resistance weld methods 


with 
metal 
lybdenum displays more 


does either of the 
ductile been 


mad 


CHROMIUM 


High resistance to oxidation makes 
chromium of potential interest as a 
material of construction for high tem 
perature applications. Current research 
for the Air Force has shown that the 
inherent’’ brittleness associated with 
the presently available grades of this 
metal is a function of 


tent 


impurity con- 
Arc-melted chromium prepared 
iodide 
process is amenable to fabrication by 
rolling or 


using a modification of the 


swaging, and chromium 


sheet has been obtained which 


e+ 
® 


can 
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Table 'V—Mechanical Properties for Several Grades 
of Commercial Titanium 





Material | Yield Strength, 


Ult. Strength, 
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Percent by weight of oxygen 


withstand a 180 deg bend at room 
temperature 

While the above-mentioned ad- 
vances in the metallurgy of molybde- 
num and chromium are noteworthy, 
neither of these metals is likely to 
reach the market in the immediate 
future in the quality required to ex- 
ploit their most advantageous proper 


ties on an economical basis 


TITANIUM 


“Todide” or titanium 
prepared on a laboratory scale contains 
less than 0.1 percent total impurities, 
is highly ductile, and has low yield 
and tensile strengths (Table I). While 
this metal represents the highest purity 
available, the 
amounts of the contaminants at these 


“crystal bar” 


minute variations in 
often significant 
the properties 
Fig. 2 illustrates the effect of the most 


levels cause varia 


tions in mechanical 
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Carbon, oxy- 
gen, and nitrogen—in that order 

the strength rapidly while 
With 


its normal low complement of impuri- 


common contaminants 
increas¢ 
lowering the tensile elongation 
ties, however, iodide titanium is char- 
acterized by its low strength and high 
ductility 

Only one basic process is being 
used for the commercial preparatior 
of the metal. This Kroll process yields 
a sponge product by the reduction of 
tetrachloride with liquid 
magnesium. While the impurity con- 
tent is usually less than a total of 0.5 
percent, the mechanical properties of 
the available grades reflect the sensi- 
tive effects of contaminating elements 


titanium 


Table IV shows the nominal mechani- 
cal properties of commercial grades 
Small amounts of oxygen, carbon and 
nitrogen are not objectionable, and, in 
fact, tor present applications, they are 
often regarded as necessary additions 


to enhance strength while still main- 
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taining ductility to a useful degree 

The 
in structural applications is its rela 
0.162 Ib per 


Comparison with other 


major advantage of titanium 


tively low density of 
cubic inch 
metals on an equal strength-to-weight 
ratio shows that the tensile strength is 
about equivalent to the stainless steels 
and higher-strength aluminum alloys 
While the strength of titanium re- 
mains at high level up to about 
600 F, the annealed metal does show 
unfavorable room-temperature creep 
At 80 F, titanium 
shows creep at loads as low as 60 
percent of yield strength. This figure 
can be improved to about 80 percent 
by cold working. However, at tem- 
peratures 100 to about 700 F, 
stresses considerably above the yield 


behavior. about 


trom 


strength must be imposed to produce 
appr iable creep 
Several 


are demonstrated by the commercially 


other important properties 
pure grades of titanium. They have a 
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limit consistently in 
ss of 50 percent of tensile strength 
ballistic- 
promise as 
They also show good re- 
by a variety of 
ical reagents and are impervious 
hloride solutions. 
Despite th 
th oxygen 
; of the 


Toughness and ductility in 


tests have shown 


to corrosion 


reactivity of titanium 


and nitrogen, massive 


be handled in 
1.800 F 
Ti- 
tanium can be hot worked readily and 
forged to F 


metal can 
ir al temp ratures up to 


without excessive contamination. 


intricate shapes, Fig. 3, 


using conventional practices. For heat 
thin 


vacuum or inert 


treating sheets or wire, either 


atmosphere furnaces 
l Inder 


similar 
tions, sound ductile welded joints can 


are required condi- 
obtained by inert-arc, 
ind flash welding 


hielded arc mé¢ 


spot, seam 
Oxyacetylene or 


thods are not used 


ZIRCONIUM 


The development of zirconium has 
closely paralleled the path of titanium 
Thes« 
in many of their chemical and mechan- 
ical the 
same procedures are used in their 
While the 


strengths of the two metals are com- 


metals show a strong similarity 


properties, and essentially 


preparation and handling 


parable, zirconium (density of 0.23 
lb per cu in.) is nearly half again 
as heavy as titanium 

The major stimulus responsible for 
the growth of zirconium has been its 
low thermal-neutron cross section (i.e. 
low tendency to absorb or capture 


Fig. 5 
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thermal neutrons). This relatively new 
parameter has arisen with the advent 
of atomic energy and the subsequent 
search to generate useful power from 
nuclear fission by thermal reactors. As 
shown in Table V, zirconium has a 
lower cross section than any of the 
other commonly available structural 
metals excepting magnesium. 

Prior to 1947, the accepted value of 
the 
zirconium was about 3.5 barns. 


cross section olf 
Work 
since that time has shown that the true 
value is about 0.18 barn and has estab- 
lished that the discrepancy resulted 
from the presence of 2.0 to 3.0 per- 
cent hafnium, normally present in a 
Siamese-twin relationship with natural 


thermal-neutron 


zirconium. 

With regard to mechanical proper 
high purity zirconium shows 
about the same degree of sensitivity to 
contamination by oxygen, nitrogen and 
carbon as does titanium. Fig. 4 illus- 
trates the effect of oxygen on mechani- 
cal properties. Again, small quantities 
of oxygen and other contaminants nor- 
mally found in Kroll-process metal 
can be regarded as beneficial additions. 
Table VI shows the mechanical proper- 
ties of commercial grade zirconium. 


tics, 


Corrosion resistance is another of 
the outstanding characteristics of zir- 
conium. Its resistance to attack by 
alkalis is excellent; corrosion by nitric 
acid in all tem- 
peratures up to 100 C is negligible. 
Zirconium shows excellent re- 
sistance at all temperatures in sul- 
phuric acid solutions up to 80 percent, 
and in hydrochloric acid, its behavior 


is only slightly inferior to tantalum. 


concentrations and 


also 


The Foote Mineral Company 


Zirconium is readily forged, rolled, spun and drawn in a wide variety of shapes. 


lable VI—Mechanical Properties of 
Kroll Process Zirconium 





Proportional Limit, 0.01% offset, 

ae 16,900 
Yield Strength, 0.2% offset, psi 29,200 
Ultimate Tensile Strength, psi. . . .49,000 
Modulus of Elasticity, psi. 13,700,000 
ardness, Rg 83 





The metal can be forged, rolled, 
spun, cupped, and drawn as illustrated 
It can be joined by fusion 
or spot welding using procedures sim 


in Fig. 5 


ilar to those developed for titanium 
Since zirconium is about equally sus 
ceptible to hot-air contamination as is 
titanium, the same precautions con- 
cerning hot working in air must neces 


ly I observed. 


Sarl 


FUTURE OF 
PURE METALS 


Phe 


from improved quality metals are, as 


potential prospects resulting 


yet, largely unrealized. For some of 


the relatively few unexploited metals, 


such as chromium, utility of the mas- 
sive form in the unalloyed state may 
well depend on the development of a 
ommercially successful refining proc- 


ess While the the 


metallic isolated 


majority of 
elements have been 
in a sufficiently pure state to char- 
acterize their principal properties, the 
full effects of trace impurities on these 
not yet known. It is 
therefore likely that new uses for 
old” or little-used metals will con- 
tinue to develop. The possibility also 
exists that further improvements in the 
quality of existing commercial metals 
will be carried over into the alloys of 
which they form a part. This might 
not only benefit existing alloys, but 
also aid in future alloy design by al- 


properties 1S 


lowing a more proper choice of metals 
to fit required performatr.ce. 
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PROPERTIES OF 


Preloaded Steel Bolts 


Behavior of preloaded steel bolts in assemblies that are loaded in direct 


tension and shear. 


Tension induced by applied torque and torque-tension 


ratio. Relaxation of initial bolt tension in service. Factors that affect fatigue 


strength and life of steel bolts that are subjected to repeated impact loads.* 


W. C. STEWART 
Technical Adviser, 
Industrial Fasteners Institute 
* 
MANY DESIGN PROBLEMS are as 
steel bolts, 
most important one 


sociated with the use of 
but perhaps th 
is how to obtain and maintain an 
adequate clamping force on the bolted 
parts 

The function of preloading is in 


The preload P is 
develop. d in the 


dicated in Fig. 1 
the tension force 
bolt shank by wrenching the bolt head 
or nut or by stretching the bolt in 
some assembly operation. The forces 
and shear 


T and §S are the tensile 


forces respectiv ly, appli d to the 
bolted structure by service loads 


Whe n the 


fitted and are of steel so that they are 


bolted materials are well 


rigid as compared with the material 
in the bolt, the tension in the bolt re 
mains at the preload value P until the 
resultant of the applied tension forces 
T on the bolt exceeds P. No separation 
of the parts or further extension of the 
bolt occurs as long as the preload on 
re sul ant 


the bolt is greater than th 


ial in this article is a condensa- 

author's manuscript “Bolted 
h will included as a chapter 
handb« ‘Metals Engineering— 
t e published by the McGraw- 
ny 
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of the applied tension forces or loads. 
When compressible gaskets separate 
the bolted parts, or when the bolted 
materials have a low modulus of 
elasticity such as that of magnesium or 
aluminum, the bolt load will be in 
creased beyond the preload value as 
tension is applied to the structure. 
Similarly, when shearing forces S, 
Fig. 1, are applied to the structure, 
the joint does not slip if the frictional 
resistance between the parts as pro 
duced by the preload tension P is 
not exceeded by the shearing forces 
If the joint does not slip, no shear or 
bearing load is applied on the boll, 
nor does the tensile load change from 
its initial preload value. The slip point 
is determined by the coefficient ot 
friction of the bolted parts and th 
amount of preloading on the bolt 
Bolts can be preloaded in several 
ways. Large bolts are often drilled 
along the axis for the insertion of a 
heating element. When heated to a 
predetermined temperature, the bolts 
are lightly torqued in place. In sub 
bolt, th 
thermal contraction induces preload 


sequent cooling of the 


ing, the amount of which is dependent 
upon the 


I 
bolts were torqued 


temperature at which th 


In another preloading technique, 


1953 


hydraulic jack arrangements are used 


to stretch large bolts for easy assembly 
, 


of the nut. On release of the jack 


its load is transferred to the nut 


Other techniques use direct drive and 


impact power devices for tightening 


Also, bolts often are tightened with 


Frictional forces 


resist sh , 
r é C0: 














’ 
T 


Fig. 1—Bolt preload P tensile 
forces on structure and clamps the parts 
together. Shearing forces S are resisted by 
frictional forces on clamped parts. 


resists 


hand wrenches with a 


equipped 


that indicates th 
torque applied during wrenching 


measuring devic« 


Where precise preloading of bolts 
is required, the amount of preload 
ing is usually determined by measut 
ing the elastic extension of the bolt a 
the bolt or nut is torqued 


19] 





TENSION INDUCED BY APPLIED TORQUE 


Only a small p 
d torqu induces tens 

bolt. Most of the 
is consumed in friction on the 
earing tace of the 


ind on the 


ody ot th 


ipplied 
torque 
1 

bolt head or nut 
bearing surfaces of the 


threads and produces no ten 
Since th 
variable, the 


tween torque and tension will be al 


sion whatever coefficient of 


friction is relation be- 
nost proportionately variable 

the variation of the 
Maney (Ref. 1) 


number of bolts 


sion ratio 
large and 


} 


by several manufacturers 


re of stress-relieved low 
had 
were of 


cold-formed 


irbon steel and 
threads. Th 
Standard 
finished 


ind thread pitch were assembled be 


nuts American 


regular proportions, semi 


Bolts and nuts in each siz 


tween th he ids of a tension-testing 


machine. In each test, a measured 
torque was applied and the correspond 
ng load on the bolt, as indicated on 
the machine dial, was observed 

From these data, the average torque 
coefhicient (Ib-in. torque per in. of 
bolt dia per Ib bolt tension) was cal- 
culated and found to be substantially 
onstant for all diameters and for both 
coarse and fine threads. The average 
coefhicient at high torque was 0.191, 
ind at medium torque was 0.201. 


Where 


d = bolt dia, in. 
L = bolt load in tension, Ib 
T = applied torque on bolt head or 
nut, Ib-in. 
It seems fair as an estimate, there 


fore, to assume that 


r=0.2dxXL 


RELAXATION OF INITIAL 


Relaxation may result from the 
flattening out of rough spots on con- 
tact surfaces or from the extrusion of 
dirt, paint, or plating from contact 
surfaces. There also may be a flow of 
metal at local points of high stress 
When testing high-tensile steel bolted 
structural joints in fatigue with load 
shear-directed with respect to the bolt 
and with hot-rolled mill-scaled plates, 


Lenzen (Ref. 4) found 18 percent loss 
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In a group of, say, 25 bolts it may 


} 


he found that an extreme bolt will 


depart from the average by some 30 
percent. Maney found the mean devia 
tion from the to be about 


T he SC 


to bolts and nuts in th 


average 


percent data, of course, apply 


j 


only stated 
condition. The torque coefficient will 
with variations of surface con- 


ditions such as plating and lubrication 


vary 


Lubricants are available that, when 


@ 
oO 


Resultant tensile ~ 
Stress + 


on of bolt 
o 
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' fensile stress 
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oO 


o 


Fig. 2—Tensile and torsional shearing 
stresses in shank of stress relieved 1020 
bolts induced by torquing nut on the bolt. 


applied to the parts, will reduce the 
torque coefficient as much as 50 per- 
cent. 

When a nut is torqued on a bolt, 
Maney (Ref. 2) has shown that there 
is not only a normal tensile stress in- 
duced in the bolt, but a torsional shear 
stress as well. This torsional 
results from the 
tween the threads as the nut is turned, 
which consumes about 45 percent of 
the applied torque. The results of a 
measurement of these stresses by elec- 
trical strain gages attached to the 
shank of  stress-relieved 1020 


shear 


stress friction be- 


steel 


BOLT 


in tension in 3 speciments and 0 to 
13 percent loss in 10 other specimens 

Relaxation of initial tension might 
also occur in service either by crush- 
ing of the bolted material under th: 
bearing face of the bolt head or nut 
or by crushing of bearing faces of 
the bolt or nut. The degree of such 
crushing will depend upon the net 
area of bearing face in contact, Fig. 3, 
and the relative physical properties of 
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bolts are shown in Fig The normal 


nsile st is the stress providing 
lamping force or bolt preload 
Because of the concurrent torsional 


shearing stt the resultant tensile 


bolt is higher than th 


If th 
therefore, it would break at 


stress in the 
normal stress bolt were torqued 
to failure, 
a load lower than that which would 


failure under direct tension. It 


that 


cause 


is probable a stress relieved 1020 


steel bolt should not b depended 


upon to produc a clamping load 


greater than about two-thirds of its 


tensile strength. When the yielding is 
not sufficient to excessive dis 
tortion of the 


torquing until the bolt b 


cause 
fastener, however, 
egins to yield 

Such yield 


ing of the bolt probably is beneficial if 


should not cause damag« 
not carried to failure in assembly 
While a bolt fails under torque at 
tensile strength, 
that the 
been re 
bolt 


less than its direct 
Hill (Ref. 3) 


ultimate 


has shown 
strength has not 
duced by torquing. If a were 
torqued to a point less than the torque 
failure load, then the subsequent load 
in direct tension to break the bolt is 
the same as it would have been were 
the bolt pulled without torquing. This 
observation indicates that, even if the 
bolt is tightened to just below the 
failure point, there is still « consider- 
able reserve strength in subsequent 
service 

In view of the importance of pre- 


loading, attention should be given to 


the maintenance of the preloading 
throughout the life of the equipment 


in which the bolt is assembled. It is 
probable that the bolt tension relaxes 
to some 


extent in service 


TENSION 


the bolt and bolted material. The con 
tact bearing area of the bolt head or 
nut should be sufficient to prevent the 
fastener material from crushing under 
the 
hard 


bolted 


the maximum bolt load. Even so, 


bolted material may crush if 
fasteners are used in softer 
parts, unless extra contact area 


iS pro 


vided either by the fasteners them 
selves or by the addition of a washer 


harder than the bolted material 
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Fig. 3—Area of bearing face between bolt 
head or nut and surface of bolted part. 


As mating surfaces adjust them- 
selves, relaxation reaches a stable value 
with bolt tension somewhat less than 
the initial preloading. For this reason, 
where preloading is of critical im- 
portance, the size of the bolt should 
be such that the bolt can be preloaded 
to a value in excess of requirements, 


FATIGUE 


In applications where loading is 
tension-directed with respect to the 
bolt, Almen has shown (Ref. 6) that 
the endurance life of a bolt in com- 
paratively rigid parts increases rapidly 
as the bolt is progressively tightened, 
Fig. 4, and becomes infinite as the 
initial bolt tension approaches the 
maximum bolt load applied\to the 
assembly. The reason for this improved 
endurance life is that increasing pre 
loading reduces the amplitude of 
stress change in the bolt to a safe 
value, provided that the bolted ma- 
terial is comparatively rigid. This re- 
bolt to fatigue is de 
pendent solely upon the preloading 
of the bolt affected by 
factors such as surface conditions of 
the bolt or similar stress raisers that 
might otherwise lead to early bolt 
failure. 

When the amplitude of 
change in the bolt is excessive, Goodier 
and Sweeney (Ref. 7) demonstrated 
that there is a tendency for the nut 
to loosen. Proper preloading of bolts 
and proper design of bolted parts re- 
duce the amplitude of stress change 
and thereby provide a locking effect. 

With low-modulus compressible 
structural as magne- 


sistance of the 


and is not 


stress 


materials, such 


thereby providing for anticipated re- 
laxation. 

The loss of elastic « longation of the 
bolt as a result of relaxation is gener 
ally a fixed amount regardless of total 
grip length. The effect of relaxation, 
therefore, is more important in short 
holts than in long bolts, since long 
bolts are assembled with a greater 
amount of compensating elastic elonga- 
tion. 

Additional 
often provided in bolts and studs by 

waisting,” or reduction of the un- 
threaded portion of the bolt. This re- 
duction in section does not weaken the 
bolt below that of the threaded sec- 
but results in 


stresses in the shank and consequently 


elastic elongation is 


tion higher tensile 
greater elastic elongation 

No investigation is known that 
evaluates the deformation of 
and by 


which occurs in 


elastic 
threads by bending elastic 
distortion of the nut, 
threads, but its 


either fine or coarse 


sium, Milliken (Ref. 8) emphasizes 
that there is an 
of bolts. Further preloading does not 
reduce the stress cycle in the bolt but 
merely increases the average stress and 
susceptibility to fatigue. Even here, 
however, some excess of preload is 
helpful in compensating any loss of 
tension in service. 

Rounding of thread roots increases 
endurance limit. Schwartz (Ref. 9) 
compared the endurance limit of a 
special thread having a very large 
radius with that of standard threads. 
In specimens designed to eliminate 
effects of differenc« depth, 
he found endurance limit as a per- 
centage of tensile strength to be 17.5 
for American National, 20.2 for 
British Whitworth, and 27.4 for the 
special thread 

Bolts subjected to repeated impact 
are often necked down in the body to 
increase flexibility and to improve im- 
pact fatigue resistance. In Table I are 
given data compiled by Staedel (Ref 
10) for bolts of five different body 
diameters and three different bolt 
These data show large in 
creases in repeated impact fatigue re- 


“optimum” preload 


in thread 


steels. 


sistance as the bolt body is progres 
sively reduced. In the extreme, as the 
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magnitude is probably comparabl 


with that occurring in the body of the 
holt. 

The first thread inside th 
a higher than average load. This high 
load on the first thread produces bend 
that 


tension 


nut takes 


ing stresses at the root are ad 


ditive to the normal stress 
One procedure for reducing this high 
load is the use of reverse taper of the 
bolt thread. The same effect could b« 
obtained by slightly shorter pitch of 
bolt threads compared with those of 
the nut, but this difference in pitch 
would be difficult to hold in produc- 
tion. It is probable that high torquing 
of the nut will plastically deform this 
first highly loaded thread and at low 
bolt tensions the load will be 
uniformly distributed in the nut 
threads. Almen (Ref. 5) discusses th 
benefit of such stressing; in the article 
referred to he points out that over 
loading the bolt initially 


more 


results in 
residual compression at the thread root 


AND ENDURANCE LIFE 


reduced, failure may tak: 
place in the body rather than the 


thread section 


body is 


To reduce the danger 
of such failure, the body may be shot 
Pp ned 

stress d suri aces 


limit. It 


Decarburization of 


may reduce the endurance 


Oo 


@ 








N o. oa 


initial bolt tension, (OOO Ib 


oO 


SB & Ss = a or > 8B 
Life in 1G00,000s of cycles 


Fig. 4—Effect of initial bolt tension or 
the preload on the endurance life of a 
bolt that is dynamically loaded in tension. 


is doubtful, however, that the depth 
of decarburization is related to the re- 
duction of fatigue strength. Fatigue 
failure is a tension failure beginning 
it the bolt 
decreases the tensile strength at the 
Once a crack starts at the sur 
crack becomes a stress raiser 


surface. Decarburization 


suri ace 
fac a the 
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Table I—Effect of Body Diameter of Bolt and Bolt Steel on the Repeated 


Impact Fatigue Strength of Bolts 








Bolt Body 


Bolt 


Design Area, 


sq in. 


0.173 
0.120 
0.077 
0.062 
0.043 


225 
156 
100 
81 
56 


Area in percent 
of area at root 
of thread 





Steel A | 


Percent of 


in.-Ib Design 3 


Percent of 


Repeated impact fatigue limit 


Steel B 


Percent of 


in.-Ib Design 3 


Design 3 





38 
60 
100 
120 
150 


.73 
60 
34 
21 
e | 











62 
81 
100 
106 
131 


63 
100 
150 








0 
0. 
0 


024 
027 


| Elongation, | 
%s % Si | Ultimate, psi) Yield, psi | percent 
| | 


0.04 
0.25 
0.18 


78,200 
96 , 400 

85,300 to | 

99 600 | >68,300 


186 


12.8 


16 to 10 


Reduction 
area, percent 


Bolt * 
Ultimate 


12.8 | 


56.0 
54.0 


93 ,900 
118,900 





118,000 





* Static tensile strength of actual bolt, Design 2, having 5/32-in. length of free threads under nut. 


and continues even through full-carbon 
material. A small depth of decarburi- 
zation, therefore, probably affects 
fatigue as much as a larger depth. 
Since wire for the production of bolts 
usually cannot be obtained free of de- 
carburization, elimination of de- 
carburization requires a machining or 
grinding operation. Alternatively, car- 
bon can be restored by some method. 


Cold working of stressed surfaces 
improves fatigue resistance. Processes 
such as rolling thread roots, shot-peen- 
ing shanks, or rolling of fillet between 
head and shank harden the respective 
surfaces and leave these surfaces in a 
state of initial compression. 

In his discussion of processes that 
the vulnerability of screw 
threads to fatigue failures, Almen 


reduce 


GRADES OF STEEL BOLTS 


Bolts and nuts, of course, are mad« 
from a variety of materials and by 
a variety of processes. In some applica- 
tions the exact chemical composition 
of the material is important, such as 
where corrosion is a factor. Also, there 
are occasions where composition and 
metallurgical treatment must be 
closely determined so as to get a 
special service result that otherwise 
cannot be controlled readily. In such 
instances, control of composition and 
treatment is customary. 
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In the ordinary usage of steel bolts 
and nuts, however, the exact chemical 
composition of the material and the 
process of manufacture are of little 
interest to the user, provided that 
service requirements are met. In fact, 
it is a mistake to limit these produc- 
tion factors in specifications, since it 
reduces the flexibility of production 
control in the manufacturer's plant and 
results in unnecessarily high costs. 
What should be done is to specify 
the requirements in terms of useful 


(Ref. 5) demonstrates the improved 
fatigue resistance gbtained by rolling 
threads completely, superficial rolling 
of thread roots after previous forming 
of threads, and prestress of thread 
roots by stretching the bolt. 

Investigations by Green (Ref. 11) 
indicate that cold rolling the fillet 
under the bolt head results in a five- 
fold increase in endurance life. 


service factors and leave material and 
manufacturing prcedure to the pro- 
ducer. 

Further, to simplify production, it 
is desirable to select a standard 
physical grade of bolt rather than to 
pick at random a set of physical 
properties. Grades of steel bolts as 
standardized by the SAE and the 
ASTM are given in Table II. 

Grade 0 is merely a reference for 
drawings where no particular mechan- 
ical properties are required. 
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Grade 1 


hot-forged, or cold-forged and stress 


includes low-carbon steel, 


relieved at a relatively high tempera- 
ture. The high-temperature 
relief of cold forged bolts is usual 


stress 


when large cold upsets are made, such 
head bolts, carriage bolts, 
and similar bolts 

Grade 2.2 


motive 


as tor squar 


widely used in auto 


asa cold headed hexa- 


war 
I 


I 
gon-head bolt. Since the hexagon head 


actice 


is not severely cold upset, it is stress- 
relieved at a lower temperature such 
that head 


not completely soften th 


failure but 
bolt. The 
resulting product, therefore, retains 
much of the strength benefit of the 


cold working 


will prevent 


Grade 3 is a medium carbon steel 
bolt, cold-worked by extrusion of th 
blank and roll threading. This bolt 
may be aged at about 700 F to meet 
required mechanical properties. Jame- 
son, Halgren, and Sheridan (Ref. 12) 
refer to the possibility that this bolt 
may have application where higher 
fatigue strength is required and where 
a high stress cycle in the bolt cannot 
be avoided by joint design. The bolt 
as compared with Grade 5, however, 
has limitations as to ductility and 
ultimate strength. 


Grade 5 may be used where high 
preloading of the bolt is practical. It 
is a quenched and tempered medium 


carbon steel bolt and is most econom- 
ical where the highest clamping force 
per dollar of cost is desired. ASTM 
A325 describes substantially the same 
bolt, though the prescribed limits are 
slightly different. 

Grade 6 is a special medium carbon 
steel bolt, quenched and tempered, 
usually somewhat 


having a higher 


manganese content. It is useful wher 
properties higher than those of Grade 
5 are required without the expense of 
alloy stecl 

Grade 7 is an alloy steel, quenched 
and tempered, used particularly where 
cold-rolled after 


heat-treatment to get 


threads are to be 
improved 
fatigue strength. This bolt has about 
the highest hardness capable of thread 
rolling after heat-treatment. 

Grade 8 is an alloy steel, 
quenched and tempered, but is of 


also 


higher strength than Grade 7. 

There are special applications where 
still higher physical properties than 
those shown above are required. The 
use of such bolts, however, is special 


Table I 


Properties given are for sizes \% in. dia. and smaller 


Grades of Stcel Bolts 


For complete data 


and for properties of larger bolts, see SAE Handbook and ASTM specifications 


Proof load 


ASTM Tensile 
Desig- strength, 
nation psi 


000 
000 


000 


000 


000 


000 











or yield 
strength 


psi 


Low carbon 
Low carbon 
lieved 


000 Low carbon, stress-re 


Medium carbon, cold 
worked 


000 


Medium carbon, quenched 


and tempered 


000 


Medium carbon, 
and tempered 


000 quenched 


Special medium carbon, 
quenched and tempered 
and 


000 Alloy steel, 


tempered 


quenched 


Alloy steel, quenched and 
tempered 





and requires considerable care in the 
manufacture of the bolt and in th 
preparation of the bolted material. 
The principal function of the nut is 
to load a bolt, and a grade of nut 
should be selected depending upon 
Nuts may b 
classified by their stripping strength 


the bolt to be used 
which is determined by engaging th 
nut on a 
threaded mandrel and then pulling 
the mandrel through the nut. Th 
major diameter of the mandrel thread 


hardened and ground 


determines the shearing area in the 


nut thread and must be closely 
trolled. The stress at 
termined by dividing the load by the 


so-called ‘“‘stress area”’ 


con 
failure is de 
(mean thread 
area) of the threaded section 

Common nuts will withstand a strip 
test of this variety of about 90,000 
psi. For higher strength bolts a nut 
of higher stripping strength is re 
quired, but its hardness should hx 
kept as low as possible consistent with 
the required stripping strength. Th 
precaution permits the nut threads to 
conform to those of the harder bolt 
without excessively loading any thread 
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Special Purpose Mechanisms 
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Fig. 1—Spherical linkage, produces an oscillating ro- 
tational output from a constant speed input for an 
input angular displacement SIGMUND RAPPAPORT 
tan ¥ p sin 9, 
where ¥ = output angular displacement, and 
p= tan a, where 
a= constant angle between roller shaft 6 
and input axis c¢. 
For mechanism to function properly, axes of semi- 
circular link d, of roller a, and of input shaft ¢ must 
intersect at point M. 


Ford Instrument Company 
(Div. of The Sperry Corporation) 








Fig. 2—Intermittent drive with cylindrical lock. Shortly 
before and after engagement of two teeth with driving pin 
d at the end of the dwell period, the inner cylinder f is 
not sufficient to effect positive locking of the driven gear. 
A concentric auxiliary cylinder e is therefore provided 
with which only two segments are necessary to get positive 
locking. Their length is determined by the circular pitch 
of the driven gear. 











Fig. 3—"“Mutilated tooth” intermistent drive. 
Driver 6 is a circular disc of width w with a cut- 
out d on its circumference and carries a pin ¢ close 
to the cutout. The driven gear, a of width 2w has 
standard spur gear teeth, always an even number, ° Oriver 
which are alternately of full and of half width : 
(mutilated). During the dwell period two full 
width teeth are in contact with the circumference 
of the driving disc, thus locking it; the mutilated 
tooth between them is behind the driver. At the end 
of the dwell period pin ¢ comes in contact with the 
mutilated tooth and turns the driven gear for one 
circular pitch. Then, the full width tooth engages 
the cutout d and the driven gear moves one more 
pitch, whereupon the dwell period starts again and 
the cycle is repeated. Used only for light loads pri- 
marily because of high accelerations encountered. 
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Data based on material and sketches in AWF und VDMA Getriebeblaetter, published by 
Ausschuss fuer Getriebe beim Ausschuss fuer wirtschaftiche Fertigung, Leipzig, Germany. 





Fig. 4—Mechanism for transmitting inter- 
mittent motion between two skewed 
shafts. The shafts need not be at right 
angles to one another. Angular displace- 
ment of the output shaft per revolution of 
imput shaft equals the circular pitch of 
the output gear wheel divided by its pitch 
radius. The duration of the motion period 
depends on the length of the angular join 
a of the locking discs 6. This drive was 
used extensively on motion picture pro- 
jectors. Two other drives, used to move 
the film intermittently in projectors, are 
shown in Figs. 5 and 6. 



































b---Locking disks 


=~ 
seats Fig. 5—The task of describing a “D” curve, as accomplished by a 
mechanism of Fig. 6, can also be achieved by this four-bar linkage. 
Hint for designing: Start with the straight line portion of the path 
of G, replace the oval arc of C by an arc of the osculating circle, 
thus determining the length of link DC. 





Fig. 6—This mechanism is intended to accomplish the following: 
(1) Film hook, while the film strip, must describe very nearly a 
straight line; (2) Engagement and disengagement of the hook with 
the perforation of the film must take place in a direction approxi- 
mately normal to the film; (3) Engagement and disengagement 
should be shock free, Siight changes in the shape of the guiding 
slot f enable the designer to vary, the shape of the output curve as 
well as the velocity diagram appreciably. 
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Up Yt 


Yl” 


PREFORMING UNIT, with doors open; uses metal perforated screen to shape reinforcing material. Air exhausted through the holes 
draws pieces of fiber glass onto the mold (a decorative bell, above) which rotates slowly on turntable 


PLASTIC PREFORMING 


HOUSTON 
reinforced with glass fibers more easily 
L. C. Williams and Associates 


perfected a new technique and devel- 


To make plastic parts 
have 


oped necessary equipment tor pre 


forming the reinforcing material to 


the desired shape. The method 
similar in 
making 
and eliminates hand layup 
Briefly, 
works, Vacuum sucks chopped glass 


roving onto a screen shaped like th 
desired part. At the sam tin 


some respects to felt hat 
uses chopped strands of fiber 
how — th 


here's 


proc Css 


binding agent is sprayed as a mist into 


while the preformer 


the chamber, | 
screen rotates. Air pressul holds the 
fibers onto the shape and helps com 


press them to form a more compact 
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mass. The shaped part is dried and 


cured. A weatherproof glazing coat, 


if desired, of polyester resin is then 
sprayed on and cured in an infra-red 
oven. 

The 


s made of 16 gage 


fibe rs 
Muntz 
hole Ss 


screen that collects the 
steel or 
metal perforated with 4 in 
through which air is exhausted. Chro 
mium steel screens have a smooth 
surface that readily releases the fibers 
and does not corrode. However, some 
binding agents make it difficult to re 
lease the preformed shape from the 
screen. When that happens, the mold 
is first sprayed with a release agent, 
like Teflon, applied as a water emul 
sion or enamel. 


What binding agent is used depends 


Product Engineering 


on the design of the part and the prop 
erties that it must have. For such items 


as decorations that need a minimum 
amount of strength, an ethyl cellulose 
hold th 


together sufficiently so they can be 


solution will glass strands 


handled. A glaze coating of plastic 
supplies enough strength to the fin 
ished product 
weather-proof. 
stand 


and makes the part 
If the part must with 
considerable stress, polyest r 
resins or thermosetting alkyd molding 
compounds can be used 

The latter 


adapt d to this tec hniqu 


two materials are well 
they require 
relatively low temperatures and pres 
sures for curing, and they are truc 
liquid plastics. 
Another reason for using polyester 
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PROCESS STARTS when this chopper 
slices 60 strand glass roving into short 
two inch lengths. 


resin, both as a binding agent and as 
glazing material, is the desirable color 
property of the plastic. That 
ticularly important in consumer items 


is par 
In designing industrial products, the 


chief advantages are high strength, 


and corrosion-resistant 


properties of the reinforced parts 


non-magnetic, 


Curtailing Patent 


WASHINGTON — Supporters of 
strong patent rights have suffered a 
severe setback as a result of a recent 
federal court decision. In it, the Gen- 
eral Electric Company was ordered to 
“dedicate to the public’—which 
amounts to making a gift—all existing 
patents on the manufacture of electric 
bulbs and parts. This is the first 
time in the history of anti-trust legis- 
lation that such a broad blow has been 
struck at patent holders’ rights to ex- 
clude others from use of a patent. 

To observers in the nation’s capital, 
this decision means that government 
antitrusters are trying out a new ap- 
proach to what they call modern in- 
monopoly target: 
breaking up combinations of com- 
panies cornering the technology of 
an industry. 
sale 
granted under the patent laws 

Here is what it meant in the G. E. 


case 


dustrial Their 


Their weapon: whole- 


divesture of exclusive rights 


The company must grant, without 
royalties, to any applicant, any or all 
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BINDING AGENT is sprayed in as a 
mist and automatically cut off at a pre- 
determined time set on these controls. 


has 
But 
out in a 


Williams’ biggest 


only a 46 in. turntable opening 


pretormer 


the same process, carried 
larger unit, could make automobile 
bodies. The technique is currently 
being evaluated by automobile makers 

Other experiments with the tech 


niques are attempting to increase the 


FINISHED PREFORM is removed on 
screen which is then separated. Binding 
agent holds fiber together. 


number of plastics that work well for 
One 


includes such thermosetting resins as 


pretorming group of interest 


phenolics, epoxies, and silicones 
I t 
Chief 


hollow shapes with undercuts or r 


limitation of the pro ss 1s 


versed curves that interfere with the 


removal of the mold 





Rights 


existing G. E. patents on machinery 
used to make light bulbs. G. E. must 
grant, at reasonable royalties, to any 
applicant, any or all G. E. patents 
covering bulbs, parts or machinery de- 
veloped in the next five years, pro- 
vided that the applicant shares his own 
new developments with G. E., and 
G. E. has to supply any user of exist- 
ing or future G. E. patents the full 
details—including blueprints 
G. E. used the patent. 
Inclusion of the patent dedication 
provisions in the judgment, written by 
Judge Phillip Forman (who 
wrote the 1949 monopoly decision 
against the company), was the key 
demand pressed by government law- 
yers. G. E. 


grounds 


of how 


also 


opposed it on several 


General Electric argues that manu 
facturers of products other than lamps 
would profit unfairly by the dedica 
tion. Two of the original eight com 
panies charged with aiding G. E 
maintain its monopoly signed consent 


judgments with the government earlier 
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affected by the 
says G E 


and are not directly 


judgment. So, they and 
other competitors will be able to use 
G. E. patents without granting any of 
their own existing patents 
Perhaps of more economi signifi 
cance, though, is G. E’s position that 
manufacturers might use G. E. patents 
to make lamps for their own use, 


business and patent 


wiping out G. E 
royalties in the same blow. For in 
makers like Ford, 
G. M. and Chrysler, could now eco 
nomically afford to make their own 
bulbs and parts with free G. E. pat 


The same thing could apply to 


stance, automobile 


ents 
airplane manufacturers and others who 
incorporate electric bulbs into their 
own products. 

But Judge Forman overruled these 


objections. He said dedication was 


imposed, not to punish G. E. for mis 
use of its patents, but to check com 
petitive advantages gained through th 
On G. E.'s 
ciprocal licensing on both dedicated 
and royalty free patents, Forman said 


misuse argument for re 
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such an arrangement would “perpetu 
ate General, Electric's dominance of 
the industry, which the judgment is 
designed to end.” 

The gist of the government's argu- 
this: We don’t face a 


ment 1s mo- 


nopoly situation where somebody has 


cornered the market of a single prod- 
uct, but a monopoly of technology, 
far beyond the boundaries of legiti 
mate exclusive use of patents. The 
result: a suppression of research 
Government attorneys feel they can 


RUSSIAN TELEVISION SETS 


TV 


are any, view their favorite programs 


RUSSIAN ENTHUSIASTS, if there 
on squint-provoking, midget screens 
that are reminiscent of U. S. television 
the mid- 
Two Soviet sets have under- 
intensive the Air 
Air Technical Intelligence 
ATIC’s opinion: Soviet cir- 
uitry and design trail U. S. practices 


experiments conducted in 
thirties 
gone scrutiny at 
Force's 
Center 
by about 10 years 

Most striking feature of both sets 
ne the Muscovite T-1, and the other 
the Leningrad T-2—is the small 
screen. Eight inches (measured diag- 
onally from corner to corner) is the 
Air 
gence officers could buy. 

In 1948, the Muscovite 


largest size screen Force intelli- 


marked So- 


FIRST TV SET built in Russia was the 
Moscovite T-1, a crudely-built table model 
with seven inch screen. 
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support Forman’s rulings as a “‘logi 
al development from the Hartford- 
Empire case through National Lead 
and Alcoa.” 

In the Hartford-Empire case in 
1945, the Supreme Court approved 
for the first time compulsory licensing 
on a reasonable royalty basis, in a 
glass-making machinery case. 

Then in 1947, the Supreme Court 
approved some royalty-free licensing 
in the National Lead case—without 
saying it was possible in other cases 


And in 1950, the antitrusters moved 
another step along the 
Aluminum Company of America case 
Alcoa had arranged to give royalty 
free licenses to the Reynolds and 
Kaiser Aluminum companies. Kaiser 
and Reynolds were to reciprocate by 
“granting-back” to Alcoa their own 
patents. But the government pur- 
suaded Federal Judge Knox to strike 
down the grant-back provisions in his 
monopoly judgment. This left Alcoa 
a royalty-free licensor by court action 


way in the 





vict entrance into television produc 
The design: a direct copy of a 
German features 
are hardly noteworthy. ATIC’s set is 
a crudely built table model with a 
seven It is capable of 


picking up only the Moscow channel, 


tion 


1939 receiver. Its 


inch screen. 
and, according to specialists, its best 
performance is only mediocre. 

The Leningrad was the next devel- 
opment. The unit the Air 
bought was built in East Germany un 


Forc e 


der USSR specifications for sale in 
Russia. It will pick up only the Lenin 
grad telecasting station on its eight 
inch screen. The specialists rate this 


set's performance as fair. Sensitivity 


tends to be low, and synchronization, 


inferior. Speaker and power supply, 


on the other hand, are regarded as 
excellent 

A combination TV-radio, the T-2, 
has 32 vacuum tubes—26 associated 
with the TV circuit and six with the 
radio 

Although the Leningrad appears to 
have been built with assembly line 
methods, it is doubtful if production 
According to State De- 


partment figures, there are 12,500 sets 


is very great. 


That’s about one for each 
the U. S., most 
the number of 
21.000.000 


in Russia 
16,000 persons. In 
recent put 
TV sets at close to 
for every eight persons 


statistics 


one 


One big obstacle barring widespread 
sale of Russian TV sets is the dearth 
The na 


of Soviet telecasting stations 


THREE YEARS LATER, East German electronics plants started building this improved 
eight inch combination radio-TV set for sale in Russia. English labels above operating 
knobs were placed there by Air Force electronic specialists who studied the sets. 
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tion's third station went on the air at 
Kiev last January, and its broadcasts 
are limited to weekends. Even though 
Moscow's population is over 4,000, 
000, the city has only one station. 
Any attempt to compare Soviet sets 
with the U. S. units on a cost basis is 
difficult, because of the difference in 
types of labor available. But ATIC 
feels the Leningrad would cost at least 
$400 if it were built by an American 
manufacturer 
So far, th 
receive any American telecasts with the 
Soviet 


Air Force hasn't tried to 
sets. They've been too inter 
ested in the circuits and how the com 
ponents were made. But they are will 
ing to lend the receivers to any U. S 
company that wants to make the neces- 
sary modifications 

As for radios, ATIC experts have 
been studying a 1949 six-tube model 
manufactured for sale 
U.S.S.R 
performance is good 
in the U. § 


outside the 
Circuits are outdated, but 
Cost to manu 
facture 


about $45 


SHELL MOLDING 
PROGRESS 


IF QUANTITY Of 
any 





PLASTIC used is 
shell molding—the 
foundry process that casts precision 
parts from plastic-sand molds (Prod- 
uct Engineering, October, 1952, pP 
121, etc.)—is gaining popularity at 
an unprecedented rate. A major sup- 
plier of mold-making plastic, Mon- 
santo Chemical 


indication, 


Company's Plastics 
Division reports the industry's sales to 
foundries are up 300 
this year. 


over percent 
It looks like even bigger 
boosts are ahead for the future. 

From a supplier's viewpoint the 
growth of the shell molding process 
has been phenomenal. As recently 
as 1950 only insignificant amounts 
of phenolic went into shell molds. By 
1952 the poundage had increased to 
three million per year. 
1953 range 
million pounds. 

But such increases, big as they are, 
may be only the beginning 
though have cut 
the amount of plastic required in the 
molds by 50 Monsanto's 
market research people are betting 
on annual sales of over 50,000,000 Ib 
of shell molding phenolic by 1957. 
That would make the process one of 
the biggest users of phenolics. 


Estimates for 


between eight and ten 


Even 


new techniques 


pe rcent, 


MINIATURE MOTOR 


SMALLEST D-C MOTOR ever built by 
General Electric 
compared to an ordinary ink bottle) 


Company (above, 
plays an important role in Air Force 
Only 23 in 
long, and 1§ in. in dia, the 8 oz motor 
is rated at 0.002 hp at 6,500 rpm. A 
split-shunt, reversible-rotation type, it 


bomber defense systems 


draws a maximum armatur current 


FOREIGN NEWS 





of 0.8 amps from a 28 \ line; is Ca- 


pable of r sponding to field currents 


as small as 0.00075 amps and can 


withstand a high pot ntial of 1500 \ 
Toughest problem in making the 
miniature power unit is winding 40, 


é 


000 turns of 0.002 in. wire into coils. 


Over two miles of such wire goes 


into each motor 





@ HUNGARIAN MINING ENGINEERS 
have developed a coal combine—auto- 
matic cutter and that they 
consider a major improvement over 
machines previously used in this So- 
viet satellite 
stress simplification, according to the 
Hungarian 


loader 


Major design changes 


News and _ Information 
Services. In the new model, only two 
electric motors are required for power, 
instead of seven in.one older design 
and four in another; the new coal 
digger is 13 ft long, 6 ft shorter than 
the smallest previous Hungarian ma- 
chine; and it can be divided physi 
cally for separate uses as a cutter or 


loader. 


e NEW CONTINUOUS WELDED RAILS, 
developed by Japan’s National Rail- 
way Corporation's Technical Research 
Institute, will end much of the noise 
and jolting familiar to Japanese 
railroad passengers. State railways 
have started replacing 25 meter (about 
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75 ft long) rails with 1,000 and 2,000 
meter Behind the 
many rail 


sections 


length 
elimination of the joints 
Yoichi 
Hoshino: Expansion by heat of a well 
set rail is limited to only about 100 


is this thesis expounded by 


meters at each end; the middle of 


longer sections do not « xpand 


@ LARGEST MACHINI ever de 
signed and built in Great Britain is 
undergoing final tests by its manufac 


roo! 


The machine, 
a vertical boring and turning mill, 
weighs 650 tons; has a work turning 
table 41 ft in dia; and will handle 
work up to 42} ft in diameter, 134 


turer, Craven Brothers. 


ft in height, and weighing up to 100 
tons. Thirty-two separate motors are 
used on the mill which will be ex- 
ported to Canada, where it will fabri 
cate turbine parts of hydroelectric 
installations. The machine occupies 
3,700 sq ft of floor space and has an 
overall height of 40 feet 


20) 





DECIMAL COMPUTER 


COMPUTERS have caught on like wild 


an engineering aid, but the 

ngineer has been content to 
the application of such devices 
One reason: all com- 
puters operate on the binary system 
of numbers which isn’t too easy to get 
used to. Last month. Computer Re- 
search Corporation had that 
would appeal to anybody unfamiliar 
with th : CRC an- 
that 


to specialists 


news 


binary system 


nounced a simplified device uses 
a decimal input. The new computer 
automatically switches to binary num 


bers for calculating, and then turns 


out decimal results 
Th company claims their new ma 


chine, CRC 105 Decimal Digital Dif- 
ferential Analyzer, is as easy to operate 


is a standard 10 key adding machine. 
And it cuts filling time by 75 percent 


compared to older models. It can 
solve any problem that can be put in 
the form of a differential equation. 

Actually, its capabilities are even 
greater that. Other kinds of 
problems handled by the new device: 
(1) probability functions, (2) solu- 


than 


tion of integral differential equations, 





(3) solutions of non-linear systems, 
(4) algebraic linear equations, (5) 
partial differential equations, and (6) 
servo systems whose equations are un- 
specified. 

CRC 105 indicates the current trend 
in computers—smaller, but 
easier-to-use, easier-to-maintain equip 
ments that do not need specialists for 
operators. In this latest device, the 
electronics fit into a cabinet 38 x 72 x 
90 in., little 


size: control switches and input-output 


versatile, 


bigger than bookcase 
media, including automatic typewriter 
and graph plotter and follower, re 
quire less space than the average sized 
office desk. Number of vacuum tubes 
in the device has been reduced to 400, 
still a large number but less than other 
computers developed for similar pur- 
poses 

Even though its size has been re- 
duced, the computer remains a versa- 
tile machine. It can compute 60 in- 
crements of an independent variable 
every second. Its capacity—largest of 
all digital differential analyzers—is 
sixty integrators with a maximum a 


curacy of six digits and sign in each 





DONALD C. McGRAW 


DONALD C. McGraw has been 
elected president of McGraw-Hill 
Publishing Co., Inc., succeeding his 
brother, the late Curtis W. McGraw. 

Donald McGraw is the youngest 
son of the company’s founder, the 





late James H. McGraw, Sr. He has 
been associated with the company 
since 1919. He has been a director 

vice-president since 
During World War II, he 
was a consultant to the publishing 
and printing division of the War 
Production Board 

He joined McGraw-Hill in 1919 
as an advertising staff member of 
the magazine Chemical and Metal- 
lurgical which has 
since become Chemical Engineering 


since 1935, 


1945 


Engineering, 


Since 1933, when he was made 
company secretary and put in charge 
of production and manufacturing, 
he has been responsible for the 
handling of all contracts for print- 
ing and binding, engraving, and 
paper supply for the entire Mc- 
Graw-Hill operation. 

In 1945, he named vice- 
president for manufacturing and 
general services, the position he has 
held until now. 


was 








integrator. It can perform 3,600 in- 
tegrations per second, and can work 
on as many as 20 different problems 
at the same time 

For memory purposes, the CRC 105 
uses a magnetic drum that revolves at 
3,450 rpm. Any one of the 60 inte- 
grators can receive information from 
as many as seven inputs: from other 


integrators, from outside sources 
(other computers, perforated tapes and 
graphs) or from itself 

Approximate cost of this device is 
$57,500. The company 


five units for the U. S 


is building 


government 


News 


Briefs 


@ LOCKHEED AIRCRAFT Corporation is 
conducting a preliminary design study 





on nuclear-powered aircraft under a 
with the United States Air 
Force. No details, as yet, as to the 
scope of this project. 


contract 


eA METALLIC BERYLLIUM FLAKE 
with high ductile properties is now 
available on a commercial scale from 
The Beryllium Corporation, Reading, 
Penna. The flake has a 
purity of 99.5 percent. 
ture, however, is its high ductility, 


minimum 
Its big fea- 


which makes it particularly suited to 
fabricating applications such as hot 
pressing. Among other standard uses, 
pure beryllium is used for the win 
dows of X-ray tubes and in applica 


tions involving nuclear energy 


@ GENERAL ELECTRIC 
plans to construct a $1.8 million com- 


COMPANY 


bustion laboratory at Schenectady to 
aid scientists in obtaining knowledge 
needed to produce more powerful gas 
turbines for aircraft and other applica 
Ground will be broken early 
next year, with completion scheduled 
for late 1954. 


tions. 


e ATOMIC ENERGY COMMISSION has 
approved the formation of a sixth 
team from private industry whose job 
will be to engage in power studies un 
der AEC’s Industrial Participation 
Program. The participants: Duquesne 
Light Company of Pittsburgh, Penna., 
and Walter Kidde Nuclear Labora- 


tories, Inc. 
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NAVY'S NEW FACSIMILE PRINTER accepts copy without processing and turns out 
finished print that needs no wet developer. Device will transmit any document over 


long distances almost instantly. 


NEW FACSIMILE GEAR 


W ASHINGTON—The Navy is try 
ing out its own high Pp ed. low-cost 
facsimile equipment to transmit vari 


ous kinds oi documents instantane 


ously over long and short distances 
While a new machine 
military purpos 
plications eV 


is now used for 
its commercial ap 
outstrip 

those of the m 
The equipment 

| t 

requirements set by 
of Ships: (1) 


and turns out 


fulfills two major 
Navy's Bureau 
Takes in copy without 
processing, finished copy 


without using a ‘wet’ developer or 


Delivers 
produced 


Extensive processing (2) 


} 


copies that can be dire tly re 


on standard office offset-type repro 
duction equipment 

Previous equipment operating at the 
desired speed required the photo- 
graphing of copy to be transmitted. 


It delivered copy on photographic 
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film, requiring enlarging and printing 
This 
expensive equipment, skilled person 
nel, darkroom facilities, and adequate 


before delivery to user mean 


storage space—any one of which is 

often hard for Navy units to get 
The new equipment includes a send 

ing unit and a receiving unit. Oper 


ating speed is 10 ft per min or ten 


I 
84 x 11 in. pages per minute 

The facsimile signal can be readily 
transmitted over concentric cable o 
for longer distances, by radio relay 
The frequency band extends 
from zero to 100,000 cycles per sex 
ond. In the this 
band is transmitted as an amplitud 
modulation on a 600 kilocycle carrier 

The horizontal 
tronic at both scanner and recorder. 
Standard cathode ray tubes are used 


\ ideo 


present equipment 


scanning is elec 


and the rate is 240 lines per second 
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continuous 
the copy 

High spe d printit 
cathod ré 
complished | 


tinuous xerographic printer 


1 on th 

1\ ris a 

esser which occupies the lower 
of the receiving unit 

One ot the drawba ks ol this equip 

from a comn al standpoint 

hat it ¢ quires 100 kc bandwidth, 

But Navy 

t least 20 

wuthorized 

xcess ol 

takes 


facilities 


kilocy 

bandwidth This system 

or wir tral 

speed, or band ipabilities 
' 


ately 1/20 required 


SYSTEM 
TRAINING 


ENGINEERING has becom 





SYSTEMS i : 
familiar expression in the aircraft and 
Now the Uni 


will offer a 


electronics industries 


versity of Pennsylvania 
graduate degree with a major in sys 
tems engineering at their Moore 
School of Electrical Engineering. At 
the start, the new curriculum is being 
geared primarily to the expanding 
military and civilian developments in 
and scien na 


electronics ntists ol 


the Radio Corporation ol America 


worked with Pennsylvania officials in 


is too lim 
com pt includes th 
prin ipl s ol research 
find the best approach 
pro 

qualifications f« 

i] 1 ] 
ncio};r 
ring or physics 
A master gree s equivalent is 
Students will be expected 
t in the fields of 


pt 
ics, Circuit 


mechanics, tf 


preferred 
to be ad physics, 


ithema theory 
and electronics 

Most likely prospects for the course 
are engineers currently employed by 
companies engaged in communication, 
guided missile or aircraft work 
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HUDSON SUPER JET typifies this auto maker's approach to low-priced market. 
1954 model has new low-silhouette and one piece front and rear windows. 


HUDSON HORNET retains “step-down” interiors but external styling is new. Empha- 
sis is on flowing lines in both front and rear. 


a 


DODGE ROYAL represents a new deluxe series with special interiors and new body 
colors. Other 1954 models are longer and spear-like molding makes them look lower. 


1954 AUTO 


IN DETROIT FACH YEAR, autumn is 
the season for anxious waiting as the 
automobile industry, company by com 
pany, unveils new models. This year 
the rest of the country has joined in 
the anxiety. How well 1954 auto 
designs are accepted by consumers 
may dictate what kind of cconomi 
year is ahead. 

When 1953 models appeared, com 
pany presidents confidently predicted 
heavy early sales, but tough selling 
before the year was finished. Both 
predictions have been borne out. As 
the year comes to an end, auto dealers 
are finding it almost impossible to 
move their monthly quotas of cars. 
They're resorting to fabulous trade-ins, 
gimmicked promotions, and hard-sell- 
ing of design features 

Naturally the sales picture is reflec- 
ted in new cars. Automobile makers 
always boast that customer's opinions 
appear in new cars faster than in 
any other product. They say they 
bend over backwards catering to pub- 
lic tastes. 

Last month the 1954 parade started. 
Hudson led off with a newly styled 
Jet (their low-priced car) and Hornet 
(medium-priced vehicle). By the first 
week in November, Chrysler Corpora- 
tion had finished showing off the 
new Plymouth, Dodge, De Soto amd 
Chrysler. 

From this preview, observers have 
drawn a pretty good picture of what 
to expect when the rest of the in 
dustry unfolds its plans. For 1954 
wider acceptance of the “power” ac- 
cessories, brighter external colors and 
deluxe interiors to woo female cus- 
tomers, and even more horsepower. 

The new Plymouth is a typical ex- 
ample. Last year, Chrysler maintained 
that a low priced car didn't need an 
automatic transmission, powcr stec! 
ing, fancy interiors, and other a 
cessories found on more expensiv¢ 
autos. But this year things are differ 
ent. Now Chrysler says accessories ar¢ 
important. So the 1954 Plymouth will 
offer Hydrive—no shift unit made up 
of combination torque converter and 
three-speed transmission (Product En- 
gineering, June 1953, p. 156)—a link 
type hydraulic power steering, and the 
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PARADE 


strongest emphasis on interiors in 





Plymouth’s history. 

From a styling standpoint, the new 
Plymouth is longer, and the stepped 
luggage compartment changes the tra- 
ditional outline completely 

Dodge—completely new last year 
stresses styling changes this year. More 


and brighter colors for exteriors, spe 


ially tailored interiors and minor 
sheet metal changes characterize the 
1954 model. In addition, output of 
the Red Ram V-8 engine introduced 
in 1953 at 140 hp, has been stepped 
up to 150 hp 

To indicate the emphasis Dodge 
places on color and interiors, they've 
ven announced an entire new line, the 
Dodge Royal, whose stress is on that 
phase. Only difference between Coro- 
net and Royal models is additional 
chrome on the Royal, and specialized 
interiors that include leather and other 
extra-cost fabrics. 

De Soto’s Firedome Eight engine 
will be rated at 170 hp this year (1953 
cating—160 hp). But the major 
change is exterior styling. The new 
De Soto looks longer, wider and lower. 
Responsible for the new look are a 
“floating” grille, “hooded” head 
lamps, contoured bumpers and fender, 
and the sill and belt moldings. 

All Chrysler Corporation cars, ex- 
cept Plymouth, will offer—as optional 
equipment—the new Power-Flite fully 
automatic transmission. This year, 
these cars will offer models without 
clutch pedals for the first time. 

With the announcement of the 1954 
Chrysler line comes the first significant 
move in Motordom’s ‘Horsepower 
Sweepstakes”. The Firepower V-8 
engine, rated last year at 180 hp, has 
been boosted to 235 hp for the New 
Yorker Deluxe, Custom and Crown 
Imperial models. The New Yorker 
has been raised to 195 hp; the Wind- 
sor Deluxe stays at 119. To get the 
extra 55 hp out of their V-8 engine, 
Chrysler has adopted a four-barrel 
carburetor, larger intake and exhaust 
ports and manifolds, and a dual ex- 
haust system to reduce back pressure. 
The cars retain traditional Chrysler 
lines. Newly designed grilles and 
trim accentuate the sweeping effect 


PLYMOUTH BELVEDERE is longer and lower than 1953 models. For 


the company offers automatic transmissions, power steering and fancy interiors 


the first time 


DESOTO FIRE DOME EIGHT has undergone a major styling change. It is longer, 
lower, and wider—an effect increased by the contour fenders and chrome moldings. 


LAVISH INSIDE STYLING of this 1954 De Soto illustrates the current emphasis 


on interiors. 
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Note new bolstered seat design and pleated seat backs 
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at the Threads 


All you need do ts take a close look at the threads on a 
Bethlehem Bolt, and you'll see why these bolts are so good 
to use. Bethlehem Bolts have threads which are clean and 
smooth-fitting. They're the kind you can count on for 
quick, accurate assembly 

And good threads are not the only advantage of Bethle 
hem Bolts. They have straight shanks, and smooth-sided 
heads which are easy for the wrench to grip. What's more, 
Bethlehem Bolts come in a wide size range, covering 
virtually every requirement 

If you use bolts in your business—no matter what the 


type, size or quantity—we re at your service. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products are sold by Bethlehem Pacific Coast 


Steel Corporation. Export Distributor: Bethlehem Steel Export Corporation 


gETHLEHEN 
STEEL 


Liilihiem siypelies every Yype of Fastaner 
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Product Engincecring 


Reference Book Shect 


Design Charts for Rectangular 
Wire Helical Springs 


VICTOR TATARINOV 
Pilsen, Czechoslovakia 

Selecting the size of spring wire on the basis of maxi- 
mum working load P,, initial steady load P,, working 
deflection f, outside diameter D, and height L, in the pre 
loading position represents many difficulties 
graphical solution can be developed to remove some of 
these difficulties. 


The 


However, a 


deflection formulas are: 


2a tT 
(D —b) @ 


fundamental stress and 


rP,; = 
and 
4G > thf 


Po—t an (D — b)8 


9 
Eqs (1) and (2) can be used when b is less than ¢ 
With 4 greater than ¢, the equations should be modified 
to establish the minimum value of cross section moment 
of inertia. Then, 
2abeT 


rP, = 7 OF, in certain cases rP,; 
} 


D 


2 8 ih*T 
(D b roe) 
4G oY bt®f 


Ps rn(D — b)3 


(4) 
To simplify the solution of Eqs (3) and (4), graphs can 
be constructed to estimate ratio D/b and b/* on the basis 
of D, P,, Ps, f and L, given. The chart in Fig. 3 is con- 
structed for values of A and B, which re present the stress 
and deflection equations modified as follows: 
If b<t, 

‘ DT (D/b) (D/t) (D/b 

; rP, ns 2a 


but if b>+s 


(D/t)? (D/b — 1) (D/b (D/t)(D/t — le 
i —orA=- = 
2a 28 


For b<t, the deflection equation would then be: 


Py, P, I, — 1.05f — (m — 0.5)t 
Dp i 


_ 1,463 X 10*y 
~(D/t)? (D/b — 133 


With b>? 
1,463 X 10* y 
(D/t)? (b/t)? (D/b — 1)8 

This chart consists of two sets of sloping lines designating 
ratio D/b corresponding to values of A and B that are 
represented by right-hand and left-hand vertical scales, 
respectively. To determine D/b and b/t, find the points 
where the horizontal lines, traced from scales B and A, 
intersect corresponding sloping lines. Projecting these 
points to the bottom scale will give a suitable value of 6/t. 
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Table I Notation 





initial steady load on the spring, Ib 
maximum working load on the spring, lb 
factor of safety selected from Table II 
breaking load exerted on the spring, lb 
ultimate strength of spring material in torsion, psi 
see Fig. 1 
outside diameter of spring coils, in 
dimension along the spring axis, in 
dimension perpendicular to the spring axis, in 
stress correction factor equal to 
C — 1.25 0.615 es 
. -- , where ( - 
C-2 at 5 
deflection of spring from the position of its pre 
loading (under load FP) to its maximum working 
compression (under load Ps), in 
coefficients of polar moments of inertia given by 
Fig. 2 for different ratios }/t or t/? 
I length or height of the spring preloaded, in 
? number of active coils 
m — number of inactive, end coils 
Thus, with n less than 5, m 1.5; with n from 5 to 10, m 2 
with n equal to or greater than 10, m 2.5. Number of active 
coils is given by: 


a, Band 4 


1.05f 





Table Il—Safety Factor Values 





Types of Duty 


Shock absorbers, railway car springs etc 

Special light design for shock absorbers 

Springs for safety valves and other purposes, where re 
liability, permanency and accuracy are required 

Springs for metal- and wood-working machinery required 
to operate under steady loads, without shocks 

Springs for metal- and wood-working machinery with 
moderate shocks. .... 





For accurate results, it should be noted that the rectangu 


lar spring wire changes its form after coiling and becomes 


trapezoidal in section with the larger dimension ¢, on the 

The value of f¢, is obtained from the formula: ¢ 
(2D by /(D 6b). where f¢ is th 

original mean width. 

The smaller side of the trapezoid is expressed by: ¢ 

2t — t, When calculating deflections in springs of rec 


inside 
0.48 


tangular or square material it will be necessary to consider 
deformation of the original cross section and to introduce 
solid height due to an 


reasonable alterations of the 


increased dimension on the inner side. To design an eco 
nomical spring it will be necessary to use bars of trapezoidal 


being on the outsid Then, 


h 
b 


cross-section, the larger side ¢ 


2.001 ( sh 





HOW 10 OPEN THE DOOR 
TO PRODUCTION ECONOMY 


New design approach ‘ 
explores production 
economies with plastics 


A fresh approach to cost reduction, reported in a 
new Monsanto management study, lies in design- 
ing tor production economy — with plastics. Thanks 
to this new trend in design thinking, manufacturers 
in many product fields are now cutting production 


costs by as much as 50 per cent 


Faster cycles ... elimination of machining, 
painting, assembly and other finishing operations 
made possible by plastics — are now prime con- 


siderations right at the conception of the product. 


For the full story of how manufacturers are cut- 
ting costs with the new approach to design prob- 
lems, send for your free copy of Monsant)’s new 
management repori. Just use the coupon below. monsante PLASTICS 
Also—if you would like individual assistance with ae Gull yyy ‘la I) 
your materials problem, call on the Monsanto 
Technical Council—a board of experts in plastics, 
who will be glad to advise you on any questions 


related to plastics. 


FREE—Send for your product 
design report today. 
Mail the coupon below. 


MONSANTO CHEMICAL COMPANY 
Plastics Division, Room 2135 Springfield 2, Mass 


Please send me your report on the new approach to product design 


MONSANTO es 


Company 


Address 


( City, Zone, Stat 
SERVING INDUSTRY... WHICH SERVES MANKIND 
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Product Engineering 


Design Charts for Rectangular Wire Helical 


EXAMPLE 1. A spring 
shock absorber is to be designed using 0.55 carbon steel 
Values specified are: Steady initial load P 2,500 Ib, 
maximum working load P 12,500 Ib; = 2.5 

Outside diameter, D 10 in., f , and L 
inches. Assuming the smallest dimension of the rectangular 
bar ¢ = 1 in., from the curve in Fig. 1 T 157,000 psi 


comp essi0on suitabl Lo: a 


5 in 


32 


D*7 
rP: 


10? 157,000 
2.5 & 12,500 


10,000 
100 


Selecting D/d 3.5, lines I and II are drawn from 
A = 500 and B i97 to the sloping lines corresponding 
to this value of D/b. Projecting these lines (I and II) to 
the bottom scale gives 5/t 2.5. Then 

b= D/3.5 


t 1.144 and m 2.5 


2.86 in 
rable |! 
Number of active coils, » — 

32 — 1.05 x 5 — 2X 1.145 
1.145 


Original dimensions of spring material arc 


= 21.5. 


b 
2pD—b 


0.87 in. 


2.09 = 1.42 in. 


t; = 2 ls 
Free length of the spring 
2 500 
Ly = L a2 ( 


10,000 


) 5 33.25 in 














T TP PPT te Perry yy rey 
. 4 O6 Os 1 5 


tor b in inches 
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Reference Book Sheet 


Springs (continued) 


)(D 


compre $sion spl inv’ 


1 
Values 


Weight of spring 0.283n(>) ( 


186 pounds. A round 


bar designed on basis of above 
1.83 in., 7 i. oe 
Weight of spring 


Ww ill 
have a 


spec ified 


EXAMPLE 2. Determine n 
spring made of 1 in. square carbon steel bar. In the 
find the points of 


iN um [fof acting on ¢ i 


chart 
ol th 


intersection vertical line traced 


from the point of the bottom scale designating 6/f = 1 
D 6 (See Line III 


points indicate A ( ind B I\ 


with sloping lines marked 
These 140, Lines 


and V 

Then 
D1 
A 560 

With ;=3, P, = 3,400 pounds 


Selecting P, 0.15, Ps 510 |b and 
4 in., the following equation « 


159,000 


rPs 10,200 pounds 


tion f 
It wee 
p 
440 
3,400 


36 xX 4 


= 49 1.9 
L, 4.2 « - 510 


6.2 
Considering a trapezoidal cross-section, the 
2D —b 


0.481 X . } 


= 1.06 inches. Finally L, 
22 X 1.06 
— 
107 pounds 
A similar spring can be coiled of 1 
having n 18.5 and I 1.2 +4 1 


0.5) W 


+ 29.62 inches 22. Weight of spring 


25.3 inches ight of spring po pounds 


(continued on page 211) 
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How 
Stainless Steel 





Nfampings 


Nave Money 
llere 


Cast pilot rings (at top) for an oil-fired circulating heater 
warped and disintegrated—sometimes after only a few 
months’ service. The rings wouldn't stand up at cherry-red 
heat, and replacements were expensive. 

To increase service life of the pilot ring and reduce 
costly maintenance, the manufacturer replaced the castings 
with the stamped assembly shown below. This unit is made 
of 16-gage Armco 17, Type 430, stainless steel strip and 
14-inch diameter Armco 17 spacer rods. The new parts 
weigh about one-third as much as the castings 

Hundreds of stainless steel applications in high tem- 
perature jobs show that the manufacturer can expect to 


save far more in replacement expense than the additional 


ACO STEEL CORPORATION 


cost of the stainless steel. Moreover, he will have a new 


quality sales point. 


STAINLESS STEELS TO SUIT CONDITIONS 


Armco 17 does well in most fiery jobs—withstands tem- 
peratures up to 1550 degrees F without destructive scaling. 
Yet there are numerous other stainless grades for more 
severe service than in this oil burner. Certain grades will 
resist temperatures up to 2000 degrees F. Others have 
especially high tensile and creep strengths at elevated 
temperatures. For information on how to select a stainless 
steel for high temperature service write for the booklet, 


“Armco Stainless Steels for Heat Resistance.” 


ey 


4793 CURTIS STREET © EXPORT: THE ARMCO INTERNATIONAL CORPORATION 
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Product Engineering 


Design Charts for Rectangular Wire Helical Springs (continued) 


1Q000: 
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= 
6000-4 
5,000 
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A CURSOR IS MADE TO FOLLOW the plotted curve by man- 
ual adjustment of the knob while the chart paper is motor driven 
The knob moves the cursor through a 
square function cam, which is partially exposed in the center 


at a controlled rate. 


section of the back view of the planimeter shown at right. 
angle through which the cam is rotated in following the curve is 
used for displacing the ball carriage of an integrator, the disk of 
which is driven by the same motor as the chart drive. 





The 


Flow Chart Totalizing Without Approximation 


Flowmeters as used in industry pro 
vide an output proportional to the 
square of the flow. This value 
corded against time on a strip chart 
In order to determine the total flow 
for a given interval of time it is neces- 
sary to measure each ordinate of the 
recording, extract the square root, and 
integrate with respect to time 

The new square root planimeter 
shown provides mechanical square root 
extraction and integration for 3 in 
strip flow charts, as obtained by con- 
ventional recorders of different makes 
These strip charts, are a recording of 
output proportional to the square of 
the flow against time , 

Extraction of square root accurately 
with any mechanical device is impos- 
sible in the vicinity of zero because 
the square root function has an in 
slope at the origin 

To get around this difficulty, a 
square function cam has been designed 
to drive the cursor that follows the 
line. The angular position of the cam 
is linearly proportional to flow, and 
this value is introduced directly to the 


is r 


init 


ball carriage of the integrator. Since 
a square function has zero slope at the 


origin, mo difficulty is encountered 
with mechanical disadvantage. 

The motor driving the integrator 
disk for a time base is also connected 
to the sprocket drive for the chart. 
Therefore, any variation in speed of 
the motor does not introduce an error 
into the integration. The output of 
the integrator cylinder is then pro- 
portional to the product of the chart 
travel and the summation of the square 
roots of the instantaneous values of 
the ordinates of the curves being 
traced. This output value is recorded 
on a four place revolution counter 
which is manually resetable 

The spatial relation of the cursor 
tip and the sprocket drum is such that 
integration can start and end at the 
extremes of the chart paper. This is 
important since it is normal practice to 
cut off an exact 24 hour length of tape 
from the recorder without allowing 
for a leader at either end 

Features of this desk size computer 
are: true square root extraction, inte 
gration over a full range of flow with- 
out approximation (also available for 
linear integration) ; no leader required 
on chart paper, totalizing from leading 


to trailing edge of paper; and foot- 
controlled variable speed drive for 
survey of regions of smooth flow. 
Weight of the unit is 10 pounds; 
approximate size is 8 x 10 x 4 inches. 
Power requirements: 35 watts, 115 v, 
a-c or d-c. The maximum traverse rate 
is two feet of chart length (24 hours 
of recording) in 15 seconds. This may 
be reduced by foot control for accurate 
integration of upsets or other flow ir- 
regularities. 
Librascope, Ini 


1607 Flower St., Glendale, Calif. 
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SPECIFIED BY PRODUCT ENGINEERS 





Symbol Stamps Save Drafting Time 


Drafting time on complicated draw- 
ings is being saved through the use 
of stamped symbols like those shown 
in the chart below. While stamped 
symbols of this type are not exactly 
new for this type ot work, the fact that 
they are made of vinyl plastic mounted 
on clear acrylic plastic now simplifies 
the job of print alignment. In addi- 
tion, the vinyl has good resistance to 
the inks being used, and is dimension- 
ally stable. 

Called The Symb-O-Stamps, these 
stamps are claimed by the manufac- 
turer to be 75 percent faster than any 
other symbol drawing method. They 
will print on clear acetate, which can 
be used as an overlay tor parts of a 

rawing that may have to be changed, 

, the entire drawing can be made on 

ctate. The ink will adhere to the 

etate, and the acetate master will 
make good intermediate sepia prints 











Perhaps the most common applica 





tion of the stamps has been on elec 
trical wiring diagrams, not only for 
circuitry, but for illustrating such items 
as generators, starters, controls, cir 
cult breakers, and other pieces ol 
equipment. As the size of the symbols 
is fixed, this will result in uniformity 
Besides the standard and double 
size symbols, special stamps like those 
shown in the illustration, and a 7 x 8 
in. complete circuit stamp can be made 
Also, a series of note stamps that arc 
used repeatedly may be developed. A 
kit of 27 Stamps 1s shown above. 
John Griffin ¢ 2157 James Ave., 
S;. Paul 5, Minn 
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N E W COMPONENTS — M 


continued 





Miniature Speed 
Changers With 
Geared Controls 


Newly redesigned series 3 variable speed changers are 
now available with three different types of geared controls 
is shown in the illustration. The output shaft speed can 
be infinitely varied from 3th to 5 times the input shaft 


speed by rotating the speed control shaft with either spur, 


iter, or worm geared remote controls 

Small and lightweight, six ounces, these ready-to-use 
units are suited for remotely controlled applications in 
recorders, flow controls, regulators, scanning mechanisms, 
and similar devices 

The spur geared control, type 3D, may be used wher 
the control shaft and the remote control shaft are parallel 
A choice of mating spur gears permits a wide s lection 
of control speeds. 

Where the control shaft and remote control shaft must 
be at right angles to one another, either the miter geared 
control, type 3E, or the worm geared control, type 3F, 
is recommended. The worm geared control is said to be 
advantageous where a small motor is used to drive the 
control shaft. 

The three types may be converted to flexible shaft or 
extended shaft control by removing the control gear. Other 
eed reducers rated at 5 hp are available in 600 ratios 


>} 4 





Flywheel M-G Sets Insure Continuity of Power 


In order to insure continuity of power supply, flywheel 


motor generator sets are being used for microwave equip- 
ment used for protective relaying, supervisory control, and 
communication in utility, pipe line, and similar long 
distance systems 

During normal operating conditions, the 
oft of the commercial power system. When there is a power 
system disturbance, the energy stored in the flywheel drives 
the generator to supply power, with a frequency tolerance 
down to 50 cycles, for a seven second interval. The 
seven second interval allows sufficient time for the auto 
matic starting of an emergency standby generator set and 
automatic switching of microwa\v equipment from the 
flywheel motor-generator set power source to the mergency 
power source. 

The automatic transfer control has a frequency relay 
sensitive to a 14-2 cycle decline, which initiates starting of 
the standby power supply. When standby power voltag 
and frequency are normal, a mechanically interlocked 
throw-over switch connects the microwave equipment to 
the standby set. The microwave equipment is automatically 
transferred back to the motor-generator set when commer- 
cial power is restored 

Also made by this company is a magnetic amplifier 
control used with. an adjustable speed magnetic drive 
This gives a variable speed output when used with a con 
stant speed motor. Drives are in ratings of 25 hp 


BOO 
@ 
ass 
oe 
‘ 





Electric Machinery Mig. Co., 
800 Central Ave., Minneapolis 13, Minn. 
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ANOTHER NEW FAFNIR... 


Ball Bearing 


‘Ceonomy Fackage 


Type PB 
Pressed Steel 
Pillow Block 


The new Type PB Series Pillow Block is developed 
to fill a specific need for a high-quality, precision ball 
bearing unit at the lowest possible cost. It is made for 
light duty applications where a low-cost “packaged” 
unit offers definite manufacturing and servicing 
advantages ... on agricultural equipment, conveyors, 
light-duty fans and similar types of machinery involv- 
ing the transmission of power. 


The Type PB Series Pillow Block opens up new 
opportunities to add extra product sales features and 
to lower maintenance costs... another example of the 
Fafnir ‘‘attitude and aptitude’’. Send for new, 
descriptive bulletin. The Fafnir Bearing Company, 
New Britain, Conn. 
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OUTSTANDING FEATURES 


Low Cost 


Precision Ball Bearing . . . Fafnir Wide Inner 
Ring Bearing* with Self-locking Collar 
and efficient Plya-Seals. 


Two-piece separable pressed-steel housing. 


Self-aligning . . . unrestricted in 
all directions at assembly. 


Occupies less space than other 
pillow blocks. 


Light weight . . . combined with 
ample sirengih. 


Only two bolt holes required in cssembly. 


Ample capacity for rad‘al, thrust or 
combined loads. 


Pre-lubricated with long-life grease. 


Available for shaft sizes 
Ye" to 1%” inclusive. 


*Easiest bearing of all to install. Counter- 
bored, eccentric, mated cam construction of 
collar and inner ring assures positive locking 
action without set screws, lock nuts or adapters. 
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Easily Disassembled Plug-In Circuits 


Designed to permit easy visual in- 
spection, a new line of plug-in elec- 
tronic circuits is now available with a 
case which may be completely taken 
ipart without tools 

The new cast-aluminum case can be 
asily disassembled by removing the 
tube shield, tube, and then unscrewing 
the base ring. This allows the entire 
issembly to be lifted apart for inspec- 
tion. These plug-in circuits retain all 
their shock and advan 
s without dipping or potting in 


vibration 


; 


wax or resinous compounds, and all 
plug-ins are moisture and fungus 
proofed by spraying with a special di 

ctric compound before being cased 
mn a corrosion-resistant container 

Typical circuits include amplifiers 
(pulse, DC, AF), delay circuits, multi- 
vibrators, gate circuits (diode, pulse, 
sine wave), phantastrons, voltage 
squaring circuits, “And” 
and “Or” circuits, delay lines, net- 
works, crystal oscillators, and thyra- 
With this method 
of construction, other circuits may be 
ustom-designed. 


regulators, 
tron ring counters 


The new plug-in case measures 4,'; 
overall in height, and 14 in. in 
diameter. Its seated height in a stan- 


dard actal socket is 3 in., and the base from 4 to 11 pins can be sup- 
average weight for a circuit is 34 plied for special purposes. 
ounces. All units are supplied with 


Electronic Engineering Co. of Calif., 
octal-base headers, but any standard igo § 


Alvarado St., Los Angeles 57, Calif. 





Portable Non-Destructive Testing Unit 


use of a thew electronic, 


With the 
non-destructive testing instrument, 
testing with wire-like samples or the 
cross-sectioning of parts is eliminated. 
Known as the FM-100 Conductivity 
Meter, this instrument gives absolute 
conductivity measurements of non- 
ferrous conducting materials directly 
from a large dial on the front of the 
unit. An operator merely places the 
hand probe on a part and reads the 
dial 

The FM-100 has many uses, and for 
many applications, the absolute con- 
ductivity reading is all that is needed. 
In some cases, these readings can be 
used to sort mixed lots of metals. 

The FM-100 can also be used for 
process and quality control in heat 
treatment, and standard comparisons 
must be made. Another application 
is controlling the purity of melt of 
non-ferrous metals and alloys. Small 
samples can be drawn, quenched, and 
tested with this instrument. 


Magaaflux Corp., 7300 W. Lawrence Ave., Chicago 31, Ul. 
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Customer Reports: 


e Switched to Continuous-Cast Bronzes... 
cts Now Negligible...No Field Failures” 


. Bros., Inc., Richmond, Calif., had heavy losses due 


to rejects of pump bearings made from sand-cast bronze. 


“Since switching to Asarco Continuous-Cast Bronzes (75% Cu, 
5% Sn, 20% Pb, and 83% Cu, 7% Sn, 7% Pb, 3% Zn), 
REJECTS ARE NEGLIGIBLE. and there have been no field failures,” 
says Mr. R 


‘ 


Delahay. Jacuzzi production engineer. 
Here’s why Asarco Continuous-Cast Bronzes cut rejects 
porosity, dirt, hard and soft spots are non-existent; alloy constituents 


are uniformly distributed. Also, dimensions are held to 
close tolerances: +0.004” to —0.006” on O.D., and tube concentricities 
to within 1.5% of wall thickness. Fatigue and impact 


characteristics are up to 100% better than those of sand-cast or 
permanent mold stock; tensile and yield strengths are 


appreciably higher. All stock for machining is Medart-straightened. 


Asarco Continuous-Cast Bronzes are available in rods, 
tubes and shapes .. . 


in many alloys, made to your specific 
requirements if necessary. Lengths are cut to the exact size you want 


up to 12’ (standard) or 20’ by special arrangement. 


é 


West Coast Sales Agent 
KINGWELL BROS. LTD., 457 Minna Street, San Francisco, Calif. 


American Smelting and Refining Company 


OFFICES: Perth Amboy Plont, Barber, New Jersey 


Whiting, Indiana 
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Solenoid, Pilot-Operated Valves 


Available for air pressure operation from 35 to 150 psi, 
and for low pressure oil hydraulic service, are some new 
solenoid, pilot-operated air control valves for 3-way, 4-way, 
and }- Way 5 port (two p! ssure ) application in pipe 
of } in. through one inch. All types and sizes are furnished 
ither for foot mounting or sub-base manifold mounting, 
and a total of 30 included in this line to 
handle any type or size of requirement. 

All parts are non-corrosive. The main valve body and 
bronze. The spool is stainless steel, 
hard chrome plated and polished. There is no spring in 
the main valve, the pilot valve is used to 
reverse the spool in both directions. The spool is the one 
moving part of the main body, and all parts are 
accessible without disturbing the piping to the valve 

[he pilot valve control unit is manifolded with cap 
screws to the main valve body. An optional manual over 
ride is available for the pilot valve, which makes operation 
possible when electric current is off or when cylinder con- 
All parts of the pilot valve 
are totally enclosed to give the complete unit dust proof 
and splash-proof protection 

The solenoid coil is replaceable and is available in any 


SiZes 


new valves are 


th sub I ase 1S Casi 


Since air trom 


valve 


trol set-ups are of importanc 


a-c voltage and cycle, including all direct current require- 
ments. The maximum current consumption at any voltage 
is 10 watts, giving cool operation and long life at oper- 
ating speeds as high as 600 cycles per minute. The solenoid 
can be held energized for any length of time without 
overheating, and is applicable for constant or intermittent 
duty. 

The 3 in 


3 in. long by 


i-way foot mounted valve is 7} 
13 Direct flow through the 


3 in. high, and 23 in. wide. 


valve has been maintained to minimize pressure drop 
Valves can be mounted in any position. 


lvair Corp., Morgan Ave., Akron 11, Obio 





Industrial Balancer Easily Set Up 


Quick set up (less than two minutes), plus wide ca- 
pacity range are features of a new electronic industrial 
balancer used for maintenance as well as production bal- 
ancing. High speed milling heads, cutters, and grinding 
wheels may be precision balanced to eliminate marks du 


to vibration. By eliminating vibration, speeds may be in- 
creased for faster cutting as well as safety for the operator. 

Precision sensitivity is possible at all weights of items 
checked or balanced from the range of 4 lb. to 1,000 
pounds. By turning a knob, five dash pot positions allow 
balancing at different sensitivities to a maximum of 0.04 
oz.-inches. Because of balancing at mechanical resonance, 
sensitivity remains the same at all weights of object being 
balanced. The part being balanced is brought above the 
resonant speed and allowed to coast freely through the 
balancing zone, so that the readings are not affected by 
the drive belt or other contacts that may introduce error. 

The drive mechanism is operated by twisting a handle 
which is also used as a brake after the readings are ob- 
served. Setup to various lengths is done by a walking 
mechanism operated by a handle on a moveable stanchion. 

Length range is 44 inches to 55 inches between bearing 


surfaces. Diametral capacity is 4 in. 


of the unit is its quick setup. 


to 44 inches. Feature 


Merrill Engineering Laboratories, 1240 Lincoln St., Denver 3, Colo 


CONTINUED ON PAGE 220 





Product Engineering — November, 1953 





HOW ALLIS-CHALMERS BUILDS A COMPACT AIR EJECTOR 


another successful product design 


with piping equipment by CRANE 


Here is Allis-Chalmers’ novel two-stage, twin element sfeam jet air ejector. 
It makes use of the inter condenser as the lower condenser to reduce over-all 
height and increase versatility in installation. 

This unit is used to remove air and non-condensibles from a 74,000 sq. ft. 
steam surface condenser. Each stage of the ejector is valved to permit isola- 
tion for maintenance during operation. Like many another manufacturer look- 
ing to utmost dependability in product design, Allis-Chalmers chose Crane 
equipment for the valving procedure. 

For dependable piping equipment on your product, you need only turn to the 
big (580 pages) Crane Catalog. Here is the world’s largest selection of quality 
valves, fittings and specialties, with the kind of data you want—sizes, dimen- 
sions, temperature and pressure ratings, with complete information on mate- 
rials and constructions. It’s the Catalog that makes “Spec” writing easier — 
and adds value to your product design. 


Crane 150-pound Cast Stee! Wedge Gote 
... An unusually rugged valve, avail- 
able in carbon or alloy steels, with a 
variety of trim materials for oil, oil 
vapor, steam, water, or oir. Flanged, 
welding or screwed ends; all sizes. 


cras© YOU'LL FIND IT HERE 
\ \ ee ..- IN YOUR 
yRws CRANE CATALOG 


for 
the 


THE BETTER QUALITY...BIGGER VALUE LINE...1N BRASS, STEEL, IRON THRIFTY K 


CRANE VALVES Jive <j 


CRANE CO., General Offices: 836 S. Michigan Ave., Chicago 5, Illinois 
Branches and Wholesalers Serving All Industrial Areas 


VALVES © FITTINGS © PIPE © PLUMBING + HEATING 
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MATERIALS 





Remotely Operated Relief Valve 


Remotely operated relief valves, used when it is not 
practical to place the relief valve in a normally accessible 
location or near other machine controls, have been devel- <Main valve 
oped in the form of a pilot-type relief valve with an \Oo7 
internal pilot valve, and provision for connecting one or 
more external pilot valves. Generally, the internal pilot 
valve is set at the maximum rating of the pump or machine, 
and the external pilot valve is adjusted to suit the operation 
being performed 

Relief pressure is constant and not affected to any extent 
by flow, temperature or oil viscosity. No warm-up time is 
required. Cracking pressure is 90 percent or more of 
maximum relief pressure - ; 

Pressure range of the 4 and 3 in. size is from 1,000 to j Yjjj))3 ‘ 
3,000 psi. Capacity at 1,000 psi is 28 gpm; and at 2,000 
psi is 39.5 gpm. The pressure range for the } and @ in. 
size is 50 to 1,000 psi or 500 to 4,000 psi. 

Additional features of the remotely operated units: light 
weight and compact design for easy installation; long life; 

I ; and noiseless operation 





Vent port-connect f 


controling valve-7 























“\ 











Reservoir— 
port 











trouble-free service Fluid Controls, Inc., 1284 No. Center St., Mentor, Obio 





Offset-Shaft Speed Reducer Simplifies Mounting 


By simply rotating the endbell, the output shaft of a 
new model Motoreducer can be connected to the load 
I below, right, or to the left of the drive 


ither above, 


motor 


Besides eliminating the necessity of making mount 
ing platforms, true, in-line hookups and compactness are 
possible when designing into the original equipment. 


Mechanical features include: (1) oil bath lubrication 
of all gears, (2) quict running with helical gears, and (3) 
transmission of lateral load stresses to the motor’s base. 

The new offset-shaft unit is a single reduction unit, and 
is available in hp ratings from 4 through 5 hp, and in 
output speeds from 190 through 520 rpm. Additional ver- 
satility is possible through the use of fluid-shaft, slip ring, 
squirrel cage and multi-speed motors. 

These motors, in turn, are available with eithe- one or 
two through-shaft magnetic brakes located at any point on 
the output or input shafts. The through-shaft permits 
extension of the drive shaft entirely through the brake. 


Reuland Electric Co., Alhambra, Calif. 





SYNCHRONOUS TIMING MOTORS with 
torque ratings of 40 in.-oz. at 1 rpm 
are available in unidirectional or re- 


A NEW INK which adheres to most 
plastics, can be applied with any ordi- 


CONTAINING NO NICKEL, cobalt, 
tungsten, chromium, or other critical 
materials, new ceramic 


versible models in output speeds from 
§ to 1,800 rpm, and for voltages from 
6 to 550 v a-c. Features are: oil re- 
taining disks that trap a supply of oil 
it all bearing surfaces and prevent 
leakage from the housing; 50 percent 
more bearing surface; and cut gears 
and pinions. Hagen Mfg. Co., Inc., 
02 20th St., Moline, Ill 


nary rubber stamp and office type 
stamp pad. In addition to tenite, viny- 
lite, kodapak, plexiglass, cellulose ace- 
tates, and other plastics, the new ink 
can be used to stamp rubber, neoprene, 
wood, leather, and lacquer coated tins 
to aid in the identification of all prod- 
ucts. Available in red, blue, violet and 
black. Artone Color Corp., 21 W 3rd 
St., New York 12, N. Y 


permanent 
magnets are made by powder metal- 
lurgy from a mixture of barium and 
iron oxide, pressing or extruding the 
mixture in shape, and sintering in 
furnaces. The result is said to be a 
hard, brittle substance with good per 
manent magnet qualities when magnet- 
ized. Ferroxcube Corp. of America, 
195 Marshall St., North Adams, Mass 
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LEAR GIVES SURE CONTROL Gay FOR COWL FLAPS 
ON CONVAIR 340 


To MATCH its exceptional ability to 
“get up and go; the versatile Convair 
Liner 340 needs precision control of 
its engine cow! flaps. Positive action 
and exact positioning for this impor- 
tant function are provided by Lear 
screw jacks. 

Lear screwjacks form but one part 
of a comprehensive line of Lear 
electro-mechanical actuating products 
for aircraft use. Their compact design, 
light weight, high strength, and pre- 
cision operation spell out the reasons 
for the use of Lear electro-mechanical 
products on almost every commercial 
and military aircraft flying today. Let 
us discuss your electro-mechanical 
problems. We will either have the 
answers on hand or be able to develop 
them quickly. 


LEAR MODEL 550 SCREWJACK (shown above) 
Combines with three similar units to com- 
plete a positive, non-reversing engine cowl 


flap control system for the Convair 340. The 


Lad oh | 


entire assembly is actuated by a common 


power source through a Lear system of 


a 


flexible shafting, which can be utilized to 


eres, Ts 


transmit power to additional accessories. 


EM-4 


LEAR INC. GRAND RAPIDS DIVISION 


110 IONIA AVE., N.W., GRAND RAPIDS 2, MICHIGAN 


Executive Offices: 3171 $. Bundy Dr., Los Angeles 34, Colif. 
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Instrument Records Three Variables at 20 Points 


Capable of recording in sequence 
the values of three variables at 20 dif 
ferent points, this new instrument will 
take any physical quantity for which a 
sensing clement can provid 
trical output. Some of the 
that can be 
power 


an ele 
; 
variables 
measured are: current, 
humidity, liquid flow, 
cl, speed, and displacement 


The unit can be set to 


Strain, 
liquid lev 
different 
automat 


sct to record 


manual or 
ion. It also can b 


Dinations of 
one to three variables and can 
adapt d to record as many as 60 
variables 
Che time and 
record all 60 measurements is approxi 


mately two minutes. As values being 


necessary to sampl 


sured are printed on recorder, sym 
ols are automatically printed to iden 


tify the variable asured and 


being m 
point of meaurement 

Ihe switching unit can be set to 
record the three variables at one point, 
and then automatically 


pos t10n 


switch to next 
It can also be set to record 
in sequence any one of the 
at each of the 
cord the three 
sition. The 


variables 
2U positions, or to rc 
variables at one po 
instrument will also give 


time history of any one point variabl 
In the electrical system of a factory, 
a recording can be taken of current, 
voltage and power input to different 
parts of factory for check on 
demands and power factor. 
In an air conditioning system, a con- 


power 
I 


tinuous record can also be made of 
the temperature, the rate of flow in 
ducts at twenty points, and the air 
temperature in enclosures into which 
the ducts will discharge. 


Hastings Instrument Co., Hampton, Va. 





Plug-In Potentiometer Simplifies 


och 


Redesigned to incorporate a plug-in 
feature for aircraft equipment, the 
new P-746 multi-gang precision po- 
tentiometer units mount quickly and 
easily because only end plates are 
fastened. There are no wires to con- 
nect or solder, and accessible test 
points make for quick checking. Up 
to twenty units can be ganged on a 
single shaft for maximum rigidity. 
There is no radia! shaft play due to 
couplings, since no couplings are used. 

The P-746 has an overall resistance 
range from 680 to 115,000 ohms +5 
percent for linear windings. Electrical 
function angle is 320 deg with a func- 
tional tolerance of +-0.5 percent for 
linear windings and 1 percent for non- 
linear windings. Electrical contact 
angle is 340 deg; torque is 1.5 oz- 
inches 

Precision mechanical tolerances are: 
concentricity of shaft to pilot bushing 
0.001 in. FIR maximum. Radial shaft 
play 0.0009 in. maximum. Stainless 


o 
steel shaft is centerless ground stain- 
less steel to a diameter of 0.25 in. plus 
0.0000, minus 0.0005 inch. Pilot 
bushing diameter is 0.5 in. plus 0 and 


Maintenance 


minus 0.0005 inch. Diameter for sin- 
gle cups is 1} in. and length 0.80 inch 


Fairchild Camera & Instrument Corp., 


Hicksville, N. Y. 
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WANTED 


TOUGH JOBS FOR STAINLESS STEEL TUBING 








@ Maybe you need all the inherent properties of stainless steel in 
tubing form, but you aren’t sure how it would fabricate. What 
Flexonics Corp. of Maywood, Illinois does with Republic Stainless 
Steel Tubing may give you an idea. 

Take that middle aircraft part. It’s swedged, flared and bent. And 
those bends are tricky when you realize the small space available. 
That part on the left is bent and flared on one end, crimped on the 
other. The third part is bent, flared, cold-worked and swedged. 
Flexonics also spins and cold upsets Republic Stainless Stee! Tubing. 
They get the shapes they want, plus the corrosion-resistance at high 
temperatures inherent in ENDURO Stainless Steel. 


Perhaps Republic Stainless Steel Tubing is the answer to some of 
your problems. Our engineers will be giad to help you incorporate 
stainless steel tubing . . . or pipe . . . into either existing products 
or new ones. A call to your Republic representative will bring prompt 
action. Or write to: 
STEEL AND TUBES DIVISION 
REPUBLIC STEEL CORPORATION 


222 EAST I131ST STREET ee CLEVELAND 8, OHIO 
Export Department: Chrysler Building, New York 17, N.Y. 
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Quick Disconnecting Hydraulic Coupling 


Disconnecting while under full pressure with a safe 
and positive action, is possible with a new hydraulic coup 
ling having a quick-disconnect principle. Two models 
are available. The manually operated model can be discon- 
nected instantly with a “pull’’, and connected with a “push- 
pull’. The automatic model can be set to disconnect auto- 
matically at any desired load weight, or it can be set to 
lisconnect at a predetermined system pressure. 

Both models are adaptable in favor of either weight or 
flow. Where pressure drop is a problem, larger couplings 
an be used on smaller tube lines; such as a } in. coupling 
in be used on a } in. tube. Where weight is the main 
factor, smaller couplings can be used. The coupling was 
designed with weight-savings as an important feature. For 
xample, the } in. size is said to be 6 ounces lighter than 
other couplings. 

This new coupling, known as the Inst-o-matic, has other 
advantages: It is constructed so that the valves are always 
open when the coupling is connected. And, the valves are 
always closed when the coupling is disconnected. All 
parts can be repaired and replaced in the field, and the 
socket or nipple can be used in either direction of flow 
without difference of operation, or without diminishing 
the flow. Applications are: aircraft; farm implement; auto- 
motive; railroad; and other industries. 

It uses a double seal which helps make it vibration proof. 
For safety and to minimize indiene when disconnecting, 
both O-rings and flat gasket-type seals are used. When 
connecting, the nipple is sealed by the O-ring before the 
valves start to open, then sealed on the flat gasket for final 
seal. This gives the extra safety of a double seal. 

The coupling is furnished with standard type connec 
tions: male pipe thread, female pipe thread, hose shank, 
AND 10050, 10056, 10057, 10058, male fairless type. 


@ 4 


MANUAL AUTOMATIC 


E. B. Wiggins Oil Tool Co., 
3424 East Olympic Blvd., Los Angeles 23, Calif. 





Cut-Off Type Valve 


This cut-off type stainless steel solenoid valve, designed 
fur LPG automotive fuel systems, especially trucks trac- 
tors and buses, features snap-shut action, and absolute, 
bubble-tight sealing 

The series V61 valve is adaptable to factory installation 
or fast, easy installation in the field. Rugged and compact, 
it has only two moving parts, and can be disassembled and 
serviced without removal from the line. A heavy spring 
return gives positive shut-off regardless of the valve’s posi- 
tion. Operation is guaranteed under conditions of extreme 
vibration, high temperature, high humidity, and low 
voltage 

Standard models in the series are the V61-200, rated at 
250 psi with a 0.136 in. orifice, and V61-300 which i: 
rated at 300 psi with a 0.125 in. orifice. Both models are 
tapped for 4 IPS pipe size, and are available for 6 or 12 v 
d-c operation. The size is: 2} in. high by 2} in. in dia, 
ind weight is 14 pounds. The V61 valves can be easily 
modified to meet any special requirements and are being 
offered with a built-in check valve to prevent any back 
flow between the two tanks of a double tank system. 


has Positive Shut-Off 


The Skinner Chuck Co., Electric Valve Div., New Britain, Conn. 
CONTINUED ON PAGE 226 
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LITERATURE ON... 


. - Products Appearing in the Advertising Pages? 


WANT COPIES OF THE LATEST CATALOGS 
AND BULLETINS ON... 


. . Metals, Rubber, Plastics, Finishes? 


a 
SERVICE 


. Mechanisms, Instruments, Electrical Devices? 


. Hydraulic or Pneumatic Components, Motors, Controls? 


. Other Types of Equipment and Engineering Materials? 


Every month Product Engineering 
lists scores of new.catalogs and 
bulletins available from manu- 
facturers. Some of these cover 
features of specific equipment. 
Others contain detailed techni- 
cal information on selection and 
application of broad classes of 
products. All are available to 
you for the asking. 


USE THIS CARD 


* For copies of any manufactur- 
ers’ bulletins described in this 
issue, circle postcard number. 


* For additional information on 
advertised products, fill in num- 
bers of the pages on which prod- 
ucts appear in spaces provided 
on postcards. If more than one 
product appears in the adver- 
tisement or if more than one ad- 
vertisement appears on a page, 
indicate by name or initial the 
item in which you are interested. 
Write in name if pages are un- 
numbered. 





Product Engineering Not good after 1/1/54 


Please send complete information about the products edvertised on the following poges: 
(If more then one product is advertised on a page, indicate one in which you ore interested.) 


Send copies of the new bulletins and catalogs circled below to my ottention. 

1’ 2 3 45 6 F7 8 Y Wt 12 13 14 15 16 17 18 19 20 21 23 23 24 25 26 
7wBw”MmWHNRAIBMwMIS WW WW 4 41 42 43 44 45 46 47 4B 49 
50 51 52 53 54 55 S56 S7 58 59 60 61 62 63 &4 65 66 67 68 69 70 71 72 


Postage Stamp 
Necessary 

if Mailed in the 

United States 





BUSINESS REPLY CARD 


First Cless Permit No. 64, (Sec. 34.9, P. L. & R.) New York, N. Y. 











Reader Service Manager 
Product Engineering 
330 West 42nd Street 
New York 36,N. Y. 





FAD FR ... for your convenience in requesting 


new product catalogs and bulletins 


SERV | GE ... or further information on products 


advertised in this issue 


Postage 
Will be Paid 


by 
McGraw-Hill 
Pub. Co. 





BUSINESS REPLY CARD 


First Class Permit No. 64, (Sec. 34.9, P. L. & R.) New York, N. Y. 











Reader Service Manager 
Product Engineering 
330 West 42nd Street 
New York 36,N. Y. 


Product Engineering Not good after 1/1/54 


Please send complete information about the products. advertised on the following pages: 
(If more than one product is advertised on a page, indicate one in which you are interested.) 


Send copies of the new bulletins and catalogs circled below to my attention. 

12 3 4 5 6 7 8 Y WW 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 
27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 
50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 


Name scatandeaeloacs ‘ Title .. 
Compony..... 


Address. . 


Product Engineering—A McGraw-Hill Publication 


Getting all the information about all 
of the significant new developments in 
the design field every month is a tough 

. and time consuming . . . job. To 
save you time, the editors of Product 
Engineering screen scores of new cat- 
alogs and bulletins each month, select 
only the ones they know will be of 
interest to you, and summarize each 
for your convenience. The companies 
issuing these catalogs welcome your 
request for copies. 


To save you time in making such 
requests, simply use one of the at- 
tached post cards. 


For catalogs and bulletins, simply 
circle on the post card the numbers 
which correspond to those that ac- 
company our editors’ listings and 
descriptions. Our Reader Service De- 
partment will do the rest. 


Also use this same card when you 
want additional information on any 
products advertised in this issue. 


Just write, in the spaces provided, 
the numbers of the pages on which 
the products in which you are inter- 
ested are advertised. 


PLEASE USE ONE CARD ONLY... 
so that this service may also be avail- 
able to other men in your company 
who may read this same copy of 
Product Engineering. 


To be sure that your request will 
receive prompt and careful attention, 
please write or print legibly your 
name, company affiliation, and ad- 
dress. This service is valuable to you 
only if you use it. We welcome your 
comments and suggestions at any time. 
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Remarkably Low Compression Set 
And Low Shrinkage Characterize 
New Extreme Temperature Silastic 


Silastic 675, a newly developed molding 
has a combination of propertis 

t unique even among silicone rub 

bers. Serviceable from 100 to 500 F, 

Silastic 675 exhibits the lowest com- 


; 


pression sé of any extreme tempera- 
silicone rubber. After 22 hours at 
’, for example, compression set of 

new molding stock is in the rang 
: after 70 hours, 20 to 28 


Total Shrinkage of Silestic 675 
In Molding, Curing And Heet Aging 


Total Shrinkage, percent 


WORLD’S LARGEST UTILITY COMPANY SPECIFIES 
vo Skee ages | SILICONE (CLASS H) INSULATION FOR RELIABILITY 


When millions of customers depend on facturing economies often resulted ir 


you for 24 hour a day service, you can’t retting the added | and reliability 
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take chances with your equipment. las insulation at increase 
That’s why the Consolidated Edison total Many solenoid coi 
Company of New York took action when lac ils for motors are 


Tear Str 


a 350 hp Class A insulated sluice pump i il it} lass H material 
Silastic 675 is well suited for use in motor failed three times in one year. , lids som hen af pioneered 
applications where low shrink in serv- Although repeated overloading was the eu f Cli sulation in sealed 
cause of failure, ambient tem- dry-typ I ibstat nsformer 

molded test samples is below 2.5% after | peratures were k« pt 

1000 hours at 400 F; less than 7% after | closure built around 

1000 hours at 480 F. This low shrinkage | flood protection. Failure 

characteristic also makes it possible to | to once a vear by rewinding 
fabricate parts for many applications in | B insulation. The motor was then 


ice is essential. Total shrinkage of primary 


to form conven- built with Class H insulation made wi 


tional organic rubber stocks. Dow Corning ones. That was 9 


the same molds used 


a ee . , years ago, 
Silastic 675 also has good dielectric 


properties. Dielectric strength is 550 That was 
volts per mil. Measured at 10° cycles, | experienc« 
dielectric constant is 3.07 and power’ Since then, 
factor is 0.0032. After seven days at | beer 

25 C and 100 percent humidity, surface | stand 
resistivity of Silastic 6 is 2.82 at 10 79% on 
ohms and vol ti y is 8.58 x horsepower 
10° ohms. 


In additior its low set, low shrink 
and excellent dielectric properties, 
Silastic » contains no toxic additives. 

It can safely be used to fabricate parts 
which come in contact with cosmetics, 

food and phar maceuticalis 

. . — . na 
Silastic 675 is therefore singularly well silicone rubber stocks available. VA 
suited to he fabrication of resilient ) s new markets that have beer " 
gaskets, seals, O-rings, bellows, switch ly supplied with parts mold 


1250 K 
100 KVA 
dy ‘ 


boots and diel i ittings and con 


nectors, tl the most versatile 
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NEW DEVELOPMENT 
AND TECHNICAL DATA 





For copies of any of the publications 
reviewed in this column or for data 
relating to any of the articles printed 
in this issue of the Dow Corning 
Silicone News, simply circle the 
corresponding reference number on 


the coupon below 


New 


almost any 


stick to 
serviceable and 
67 to 
treated 


pressure sensitive adhesives that 


material remain 
can be applied at temperatures from 
480 F. Uses inciude bonding 
electrical insulating materials, sealing and wrap 
and assembly of 
to mechanical installation 


* 
A reprint from Precision Metal Molding maga 


various applications of 
die lubricants in metal fabricating. Article in- 


silicone 


electronic 


No. 25 


ping tapes small 


ports prior 


zine describes silicone 


concentra 


No. 26 


cludes 
tions used and methods of application 


nonflammable, 


information on effectiveness, 


Heat-stable, foamed structures 
can be produced from two new Dow Corning 
resins. Such structures resist direct 
thermal shock; undergo practically 
no structural or dimensional change at 700 F 
less than 0.05 percent moisture absorp 
tion after 7 days at 96 percent 
humidity Both resins can be expanded to 
densities of 6 to 24 pounds per cubic foot. No. 27 


Leather footwear, linemen’s belts and gloves, and 
sporting goods, treated with Dow Corning 1109, 
remain water repellent for long periods of time; 
show greater resistance to oils and many chemi- 


expansible 
flame and 


show 
relative 


cals. Silicone water repellent treatment does not 
breathing’ characteristics of leather 


No. 28 


impair 


Over 80 rubber companies, ready to make 
Silastic parts to your specification, are included 
in a revised listing of Silastic Fabricators. No. 29 


For dependable service under the severe oper 
ating conditions frequently encountered in power 
welding anc electronic applica 
Class H transformers may be obtained 
from the companies included in the list of nearly 
100 manufacturers of Class H Transformers. No. 30 


“Tall Tales and Fabulous Facts’ is a new 24 
page which a parallel is drawn 
between the tall tales our ancestors told about 
such legendary characters as Paul Bunyan, Davy 
Crockett and Pecos Bill and 
equally fabulous facts about 


distribution, 


tions, 


booklet in 


some of the 
Dow Corning 
No. 31 


silicone products. 


DOW CORNING CORPORATION - Dept. Ri-11 
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Silicone Aluminum Finish On Cyclone Furnace Intact 
After 4 Years At Temperatures From 70 to 1400 F 


In the manufacture of perlite, a light- 
weight plaster aggregate, Panacalite 
Pacific Inc., of Los Angeles expands 
crushed voleanic rock in a cyclone fur- 
Originally the furnace stood out- 
exposed to the weather. Four 
times a day it was charged, raising its 
surface temperature from 70 F to 
1400 F. 


nace, 


side, 


Three different attempts were made to 
protect the furnace with aluminum pig- 
mented organic paints. Each applica- 
tion failed compietely in a few hours. 


Then in December, 1949, the furnace 
and its hopper were sandblasted, treated 
with a phospnorie solution and painted 


CLASS H RELIABILITY , d 

That’s the attitude that a steadily in- 
creasing number of engineers and man- 
agement men are taking toward Class 
H insulation made with Dow 
silicones. Used to uprate equipment by 


Corning 


with a silicone-aluminum finish, Dutch 
Boy No. 5542, formulated by the Pacific 
Coast Branch of the National Lead 
Company. Exposed to the weather 
for a year, including rain which fell 
when the surface was at peak tempera- 
ture, the finish was still in excellent 
condition when a building was erected 
around the furnace and the photo at 
left was taken. 


The second photograph was taken 3 
years after the building was 
structed. No repainting or 

maintenance been date. 
After 4 years service, the silicone based 
finish has suffered no visible deterior- 
ss of film continuity. No. 23 


con- 
other 


has done to 


oO} ) 


as much as 50% or extend its service 
10 times, Class H gives 
maximum efficiency and maximum reli- 
ability at surprisingly little more cost 
than the next best class of insulation. 


No. 24 


life more than 





First in Silicones 


DOW CORNING 
CORPORATION 


LVERS 


In Canada 





Aitenta 


Chicago 
Cleveland 
Dallas 
Detroit 


MIDLAND, MICHIGAN 
Los Angeles 

New York 
Washington, D. C. 
(Ss PRING, MD.) 
Fiberglas Canada Ltd., Toronto 
In England: Midland Silicones Ltd., London 


Manufacturers of 


Silicone Fluids 
Silicone Abhesives 
Silicone Adhesives 
Silicone Release Agents 
Silicone Compounds 
Silicone Greases 
- Silicone Water Repellents 
Silicone Bonding Resins 
Silicone Electrical 
Insulating Resins 
Silicone Molding Compounds 
Silicone Expansible Resins 
Silicone Defoamers 
Silastic 














We specialize 

in large, 
thin-section, 

light weight 
precision bearings 
for Aircraft, 
Automotive 

and Industrial 
Equipment 
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Contact KAYDON Muskegon 


FOR ALL TYPES OF BALL AND ROLLER BEARINGS: 4” BORE TO 120” OUTSIDE DIAMETER 


KAYDON BALL RADIAL BEARING — 16.875 


x 17.625 x 0.375 


DESIGNED FOR PRECISION RADAR MOUNTS 


j= 


. ~ 


WORLD'S THINNEST BEARINGS 


TH IN AS A WEDDING RING... WITH THE PRECISION OF FINE WATCH PARTS 


Proportionately, that’s an understatement! A wedding 
ring as big as 17.625” outside diameter would be about 
four times as thick as the actual 0.375” section o1 these 
thin KAYDON bearings...and even the finest watch parts, 
enlarged proportionately, probably would not have the 
precision tolerance to which these bgarings are consist- 
ently finished. © These are by far the thinnest ball 
bearings ever made in this large diameter. KAYDON has 
developed the facilities and special techniques vital 
to such precision production. 


Precision miracles in extremely large bearings of 


unusually thin section have become routine achieve- 
ments at KAYDON 
conserves space and weight, other outstanding features 


have been embodied in many special KAYOON bearings 


In addition to unique thinness that 


... for instance: Flame hardened bearing races drilled, 


tapped and gear-cut by the KAYDON process eliminate 
costly auxiliary parts, help improve machine desiga 
and pe rformance, and make possible more compact, 
lighter machines of greater capacity 


For unusually large, light weight, thin section beam 
ings, contact KAYDON of Muskegon. 


KAYDON Types of Standard and Special Bearings: 
Spherical Roller ¢ Taper Roller ¢ Ball Radial ¢ Ball Thrust 
© Roller Radial ¢ Roller Thrust ¢ Bi-Angular Bearings 
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NEW COMPONENTS — 


MATERIALS 
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Sensitive Air-Flow And 
Liquid Level Detector 


Designed to sense and respond to changes or stoppages 
in the flow of air, a new precision flow detecting instru- 
ment can be used as a warning device in air-cooled equip- 
ment, a ventilation control, and for similar applications 
where a particular flow rate must be maintained. It also 
may be used as a liquid-level detector or controller in stor- 
age and supply tanks. The unit responds to a change of 
less than 0.1 in. in liquid level. 

Called the Detect-A-Flo, it operates on the principle 
that the amount of heat conducted away from a constant 
heat source varies with the rate of flow of air moving past 
that surface. One leg of the unit is continuously heated 
by a small internal heater. As the flow rate drops, the 
heated leg expands because less heat is conducted away. 
The resulting expansion is transmitted through lever 
action to a strut-and-electrical contact assembly in the other 
leg. This motion relaxes the tension in the struts and 
causes the contacts to move apart, thus breaking the cir- 
cuit. The unit compensates for any change in the ambient 
temperature within its operating range of —65 to 175 F. 

The maximum dimensions of the unit are 2 x 24 x 5} 
in.; weight is 8 ounces. The heater draws 35 watts at 
28 v a-c or d-c, and a 115 v model is available. The 
control can handle 5 amp at 115 v a-c, or 2 amp at 28 v d-c. 





FEN WAL NCORPORATED ASH AND. MASS. 
MADE MUSA CAT WO. 1870-0 
ONTACTS CLOSE WIT MICREASE @ FLOW 
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Fenwal, Inc., 113 Pleasant St., Ashland, Mas: 





Small, Accurate, Electromechanical Signal Generator 


like the 
signal generator shown, will transform angular displace- 
ment into an electrical signal for the measurement of any 
mechanical variable. This electrical signal output, in con- 
junction with an — feedback system, may be 


Position indicators, small electromechanical 


used to control industrial processes. Features of this 
Microsyn Position indicator are: linear output; resolution to 
1/100 deg; negligible reaction torque; and sensitivity up 
to 7 volts/degree. 

The microsyn consists of a four-pole stator and specially- 
shaped rotor, both of laminated high permeability mag- 
netic steel, mounted in an aluminum housing. It can be 
manufactured for use as a variable inductor, a torque 
generator, and a stiffness motor 

Applications are for measuring: pressure, using bourdon 
tubes, bellows, mercury and water manometers, and flow- 
meters; temperature with bimetallic elements, filled ther- 
mal-systems, and bourdon tubes; Dimensions, linear and 
angular, such as machine tool tolerances, thickness of ma- 
terials, and others. Also will measure density, humidity, 
viscosity, and weight. 

Functionally, the device may be compared to a circular 
differential transformer, or to a variable reluctance balanced 
bridge signal generator. With this balanced “bridge con- 
struction, the microsyn compensates for errors that might 
otherwise be introduced by mechanical, electrical and mag- 
netic dissymetry. Because of its low torque requirement, 
the microsyn may be used where the primary sensing 


element develops a very small driving force. Because of 
their high sensitivity, microsyns may be used for addition, 
subtraction, multiplication, or division of variable mechan- 
ical inputs. 


Doelcam Corp., 1400 Soldiers Field Road, Boston 35, Mass. 


CONTINUED ON PAGE 228 
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IRVINGTON 


INSULATION 


Thin Slot Insulation 
Will Save Space in 
Class “A” Motors 





A new type of slot insulation, spe- 
cially designed to permit reduction 
in size of motors with Class “A” 
temperature ratings, will make pos- 
sible the use of thinner slot cells 
without sacrifice of the necessary 
dielectric strength. 


This new product of Irvington in- 
sulation research consists of a rag 
paper backing — carefully selected 
for high mechanical strength and 
ease of handling — bonded to a 
polyester film which has the ex- 
ceptionally high dielectric strength 
of 4,000 volts per mil, as compared 
with an average value of 1,200 vpm 
for the varnished cambric used in 
conventional types of Class “A” 
slot insulation. 


The dielectric strength of the poly- 
ester film (which is produced by 
du Pont under the trade name of 
Mylar) allows the use of a much 
thinner than would 
be possible with varnished cam- 
bric. Hence the over-all thickness 
of the slot insulation can be sub- 
stantially while the 
desired voltage breakdown values 
are maintained. 


cross-section 


reduced, 


Irvington's new thin high dielectric materials 
meet the requirements for reduced electrical 
insulation thickness 


YOUR INSULATION REQUIREMENTS. 
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DIGEST 


New Class “B” Insulation Line 
Anticipates Smaller-Motor Trend 





High-Dielectric Laminations Using 4,000 vpm Film 
Stand Higher Temperatures than NEMA Standards 





Working in close cooperation with motor manufacturers, Irvington has 
been actively engaged for the past year in the development of a com- 
prehensive line of the Class “B” insulation which will be required in 


the design of the smaller frame sizes. 


L 
First of the new types of Class ‘'B"’ insulation, 
introduced by Irvington last year, consisted of 
various thicknesses of asbestos paper and 
polyester film, bonded in duplex and triplex 
combinations. The line has now been ex- 
panded to permit limitless combinations of 
the film and other insulating materials 





New Adhesive for 
Laminated Insulation 
Withstands 150° C. 





A new adhesive, developed by 
Irvington to enable the electrical 
industry to make full use of the 
advantages of the expanding line 
of Class “B” insulating materials, 
is capable of withstanding continu- 
ous operation at 150° C. This 
adhesive can be used for bonding 
Mylar — du Pont’s high-dielectric 
polyester film any of the 
other commonly used insulating 
materials. 


-to 


A further advantage of this adhe- 
sive is that it is not affected by 
any of the solvents commonly used 
in insulating varnishes which may 
be subsequently used in impreg- 
nating electrical windings. 


WHILE LAMINATED INSULATIONS INCORPORATING THIS NEW 4,000 VPM POLYESTER FILM ARE NOT EXPECTED TO BE AVAILABLE IN 
QUANTITY BEFORE THE MIDDLE OF NEXT YEAR, IRVINGTON IS INTERESTED IN WORKING OUT WITH YOU A PROGRAM THAT WILL MEET 


The first members of this new in- 
sulation line, introduced last year 
by Irvington, consisted of du Pont’s 
Mylar, a polyester film with a di- 
electric strength of 4,000 vpm, 
laminated to specially selected 
papers. A study of the 
industry's requirements, however, 
disclosed that laminations of Mylar 
with other types of insulating ma- 
terials would be needed to meet 
design and service problems. 
Among the many combinations 
already developed are: Mylar 
bonded to pure asbestos, plain or 
saturated; Mylar bonded to asbes- 
tos in which glass fibers have been 
inlaid for greater mechanical 
strength; Mylar and Fiberglas.* 


Temperature Safety Factor 

While rated as Class “B” insula- 
tions, the products in this new 
Irvington line actually exceed the 
temperature limitation standards 
set by NEMA. Test data indicate 
that these laminations, bonded 
with adhesive developed by Irving- 
ton, will successfully withstand 
temperatures up to 150° C. 


asbestos 


In addition to operating at the 
higher temperatures resulting from 
the smaller frame sizes, these new 
insulations have the advantage of 
permitting thinner insulations 
without sacrifice of electrical 
breakdown characteristics. 

Their ability to withstand higher 
temperatures and to provide high 
dielectric strength in relatively thin 
sections will permit substantial 
savings in size, weight and cost 
in transformers and voltage regu- 
lators. 


*TM. Reg. U.S 
Fibergles Corp 


Patent Office by Owens-Corning 


FOR FURTHER INFORMATION, ADDRESS THE SALES MANAGER, COATING DIVISION, IRVINGTON 


VARNISH & INSULATOR, DIV. MINNESOTA MINING & MANUFACTURING CO., 10 ARGYLE TERRACE, IRVINGTON 11, NEW JERSEY. 
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Precision, Subminiature Rate Gyroscopes 


Less than 2 in. long and 1 in. in diameter and weighing 
3 ounces, this precision, subminiature rate gZyroscope 1s 
hermetically sealed and is temperature compensated. The 
maximum linear output occurs at an input of 420 degrees 
per second. Resolution of the output is better than 0.05 
deg. per second, and sensitivity is 14 millivolts output 
per degree per second input. 

An important feature of this gyro is its easily adaptable 
design to meet most specific requirements. With an a- 
output, the gyro is useful in aircraft instruments, guided 
missiles, fire control systems, and similar applications. 

The small mass of its components makes it insensitive 
to shock (60G), linear acceleration (60G) and vibration 
(0-300cps, 5G). The unit has a high resonant frequency 
(85 cps) with a 0.5 damping factor. The rotor speed is 


2 


24,000 rpm requiring 6.3 volts, 400 cps, 3 watts. 


Sanders A iates, Inc., 137 Canal St., Nashua, N. H 





Hermetically Sealed Precision Snap Action Switch 


Small, lightweight and rugged, this little hermetically 
sealed precision snap switch can withstand changes in 
pressure and temperature, exposure to high rates of acceler 
ation, shock and vibration, and exposure to moisture, dust, 
fungus and a number of other corrosive elements. 

It has a rapid contact traverse rate with negligible 
contact bounce and true snap make and break with 20 
percent higher contact pressures at any point of actuation 
A heavy duty beryllium copper switch blade, with silver con 
tacts, has good electrical and thermal conductivity. 

The work required to operate this switch is said to be 
approximately half the amount required for standard 
aircraft switches. Solder type terminals, handling two No 
20 stranded wires, are hermetically sealed and the hermetic 
enclosure withstands 100 psi internal pressure. 

Resistive ratings from 0 to 50,000 ft. include 28 v d-c, 
10 amp; 110 v a-c, 10 amp from 60 cycles to 400 cycles, and 
a minimum life of 100,000 operations at rated load. Haydon Switch Co., 232 N. Elm St., 











Multi-Contact, Miniaturized Connectors 


A new design in multi-contract miniature electrical 
connectors is now available for applications requiring 
mechanical protection with pressure-tight features. With 
leakage less than 1 cu in. per hr at 30 psi pressure 
differential, this connector is at present being aah yrs air 
borne electronic equipment. 

Known as the CR5-2-R, it has individual neoprene 
seal rings around each contact, and between the molded 
body and the die cast aluminum housing. The use of 
individual rings results in positive sealing and allows the 
contacts to float, eliminating alignment difficulties 

Miniaturized design of the fitting has resulted in overall 
dimensions of 1 in. max. dia. and 1%} in. engaged length, 
with a total weight of receptacle and plug of 2 ounces inchester Electronics, Inc., Glenbrook, Conn. 


CONTINUED ON PAGE 230 
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meneroro meats STARTING POINT 
™ PRODUCT DESIGN 


CREATES A KEW SALES APPEAL 


The appeal to the buyer of products that have that 
smart, modern finish, is undeniable. The list of suc- 
cessful applications that have employed Nickeloid 
Metals to enhance eye appeal is long. From buttons to 
rotisseries . .. smart designers and alert manufacturers 
are cashing in on the basic production economy and 
sales appeal offered by these pre-plated metals. Our 
representatives, located in most principal cities, will 
he glad to show you samples of successful applications. 
They will be glad to submit working samples of metal 
for experimental purposes. They will be glad to give 
you the benefit of Nickeloid’s half century of experi- 
ence in the fabrication of these brilliant, gleaming, 
durable metals. 


Quality Metals Since 1898 


MORE THAN A METAL, IT’S A METHOD 


Nickeloid Metals —-brilliant pre-finished metals 
in sheets or coils—are ready-plated with the finest, 
quality plating of chromium, nickel, copper or 
brass. Being finished, they are ready for fabrica- 
tion and assembly. They require no further 
finishing. They are durable, easy to fabricate. 
Nickeloid Metals provide a production short-cut 
that usually provides a basic economy in cost. 
Thus Nickeloid Metals are more than a raw mate- 
rial .. . they represent a streamlined method of 
production: raw material to finished part. Many 
operations are eliminated or short cut. Nickeloid 
Metals deserve further study on the part of every 
progressive manufacturer. 


Nickeloid pre-plated finishes 
available in these base metals: 
Steel, Zinc, Brass, Copper, 
or Aluminum. 


AMERICAN NICKELOID COMPANY 


PERU 4, ILLINOIS 
MILLS: PERU, ILL. and WALNUTPORT, PA. 
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Sales offices in most principal cities 
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Magnetic Amplifier Adjustable Speed Drive 


A magnetic amplifier adjustable speed drive without 
tubes is easily mounted and installed so that any machine 
operator can select the exact speed desired. Once the speed 
is set, it remains nearly constant as the load on the motor 
changes. Even at the low speed of 50 rpm, the speed does 
not drop off when load is applied, but holds about constant 
to loads of twice the rated motor torque 

The adjustable speed drive uses only magnetic ampli 
fiers and selenium rectifiers. These devices have a long life, 
so that the drive will operate many years without attention 
There are no adjustments to be made, and the drive 
operates properly with supply voltages ranging from 200 
to 250 v with no sacrifice in life. Additional advantages of 
the magnetic amplifier design are: instant starting; high 
overload capacity; and proper operation over a wide am 
bient temperature range 

This new motor speed drive is said to have particular 
application wherever there is insufficient space on the 
driven machine for mounting mechanical or clutch-type 
drives. With this drive, a standard size motor is the only 
item which is mounted on the driven machine. The 
control enclosure can be mounted in any out-of-the-way 
ocation. The operator control station, with the start stop 
muttons and the speed control knob, can be mounted in any 
position. Model E-1 includes a standard 230 v d-c motor 
with a speed range from 49 to 2,450 rpm (50L;) and is 
rated at } hp at maximum speed. The controls are con- 
structed according to Machine Tool Electrical Standards 


} 
‘ 





»., 1975 S. Allis St., Milwaukee 7, Wise. 





Faster Application with Spin-On Locknut 


Called the “spin-down” locknut, this new locknut applies 
a permanent vibration-proof grip only after the nut actually 
contacts the work. This feature, according to the manufac 
turer, will increase assembly speed of automotive and 
industrial equipment as well as home appliances. 

Formed and threaded from a single piece of high 
carbon steel, the locknut is heat treated after fabrication 
Unlike friction type locknuts, the new nut is actually finger 
free until contact with the work is made. According to 
the manufacturer, this “‘spin-down” action makes for 
faster application and easier handling. At the point of 
contact with the work, a } turn takes up all play. As the 
nut is drawn tight, six threaded tines bite into the bolt in a 
“shrinking” action, caused by the concave base design. As 
the nut is drawn tight, the base flattens, forcing the six 
buttress-tines into the bolt thread. 

The new locknut is said to be approximately 4 lighter 
than common hexnuts and as it is the same shape as the 
hexnut, ordinary six-sided socket or box wrench or power 
tool may be used for its application. The locknut is also 
unaffected by water, oil or heat up to 550 F. 

The locknut is available in no. 8-10 and } in. sizes in 
both National Fine and National Coarse threads. As shown 
in the illustration, the extruded base and the six buttress 
tines of the nut are threaded. 

7 homp n-Bremer and Ce 520 North Dearborn St., Chicago 11 


MM th. 
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Polaroid’s “picture-in-a-minute” camera 
depends on BRASS 


Snap the shutter on the famed Polaroid 
Land camera and a minute later you 
can have the processed, finished print. 

When the Polaroid camera goes into 
action, a lot of precision-made brass 
parts go along with it. Each is of the 
composition, form, temper and finish 
most suitable for the purpose. Each 
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contributes its share to a _ longer 
service life because of its durability, 
and its resistance to wear, fatigue and 
corrosion. 

Little wonder that so many instru 
ment makers depend on Brass. ..with 
so much of it from the mills of The 
American Brass Company. 


THE AMERICAN BRASS COMPANY 
General Offices, Waterbury, Conn. 
In Canada: Anaconda Americen Brass 
Lid., New Toronto, Ontario. 


MAKERS OF 


ANACONDA 


COPPER, BRASS & BRONZE 
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Small, High Speed, Electric Motors 


Known as the type 2-pole reversible 
motor, the motor at right can be 
wound for 6, 12, and 24 volt opera- 
tion, and because of the low inertia 
rotor, it reverses instantaneously. The 
motor is protected against corrosion 
and uses self-aligning bearings which 
can be lubricated for low temperature 
as well as high temperature applica- 
tions 


The 


24 in. square, and the 
overall height, over the bearing brack- 
ets with 3 in. lamination height, 1s 
143 inches. The lamination height 
an be varied from 3 to } in. depend- 
ing upon the application, and the 
shaft can be varied. The 
diameter is 5, inch. 


Vari d to 


stator 1S 


extension 
standard shaft 
Lead lengths can 
suit the application 
When operated on twenty-four volt 
with an 80 MFD condenser and a 
stack height of 3 in., the motor will 
develop 24 in.-ounces torque for inter- 
mittent operation. Another feature is 
that th can be switched with 
a single pole double throw switch. 
The motor shown at left is the type 
900 UNIV 


also be 


motor 


rsal motor. It can be series 


a, 


wound for speed ranges from 4000 to 
15,000 rpm, and will develop at the 
above speeds on continuous duty 1/15 
horse power, and for intermittent duty 
} horse power. It can be wound for 
voltages from 6 volts to 220 volts. It 
an also be wound for d-c operation 
from 6 to 115 volts at speeds of 1200 
to 7000 rpm developing 1/20 hp on 
continuous duty and hp on inter- 
mittent duty. The motor can be con 
structed with steel or die cast hous 
ings, ventilated or totally enclosed and 


with self-aligning bearings or ball 
bearings. The motor can be furnished 
with either a } in. diameter or 4 in. 
diameter shaft. The rotation can be 
made clockwise, counterclockwise, or 
reversible. 

The overall dimensions are approxi- 
mately 284 by 4,% inches. The over- 
all length can be varied to suit the 
requirements or varied according to 
the height of lamination required. 


The L 
0? N. 6th 


v4 Scruges Co., 
St. Louis 1, Mo. 





Hermetically Sealed Refrigerant Pump 


This hermetically sealed pum 
designed to handle the Freon refriger- 
ants in their liquid state, and is being 
applied to many refrigeration recircu- 
lating systems to increase efficiency 


was 


and simplify controls. It is effective 
on low temperature and ultra-low tem- 
perature Freon refrigeration systems. 

The pump is of the Gerotor design, 
which has the characteristic of pump 
ing a boiling liquid and purging itself 
of entrained gas. The positive dis 
placement design permits two or more 
pumps to be operated in parallel 

The gerotor mechanism consists of 
a pair of gear-shaped elements, one 
within the other, having several 
unique features. The tooth form of 
the inner gerotor is generated from 
the tooth form of the outer gerotor so 
that each tooth of the inner gerotor is 
in sliding contact with the outer 
gerotor at all times. 

The pump includes an oil still 
which serves a dual purpose of cooling 
the pump motor and returning oil to 
the compressor or compressors 














The oil is returned to the compres- 
sor or compressors by bleeding a small 
part of the liquid from the pump dis- 
charge into the annular space around 
the motor. The liquid is then vapor- 
ized to Freon gas and liquid oil. Both 
of these are carried out of the oil still 
outlet connection in the bottom of the 
housing to the compressor suction line 
lhe flow of refrigerant for this oil dis- 


tilling circuit may be controlled with 
a small thermal expansion valve. 

Eight sizes are available ranging 
from 4 to 40 gpm against heads up to 


0 psi with motors from 3 to 3 hp. 
Hetron, Inc., 333 Eberts Lane, York, Pa. 


CONTINUED ON PAGE 234 
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Product Engineering 


Bower sphero-honed design provides 
eller bearing lubrication 


The large oil groove built into Bower Spher-O-Honed 
bearings is just one of several important Bower design 
features which reduce maintenance and increase effi- 
ciency. Combine it with generated spherical roll-heads 
and a higher flange surface, and smooth, precision- 
honed races, and you have the basic elements of 
Spher-( )-Honed design. 


A careful look at the illustration above will show you 
other important Bower features, too, Note particularly 


LARGE 

OIL GROOVE 
GIVES POSITIVE 
LUBRICATION 

TO ROLLER HEADS 


that the roller heads contact the flange over a wide 
two-zone area thus reducing wear and MINI ZIng 


resultant “end play.” 


Built of the highest quality materials and workmanship, 
Bower bearings are available in a complete range of 
sizes and types to meet your present requirements, 
Call in a Bower engineer now! 


BOWER ROLLER BEARING COMPANY @ DETROIT 14, MICHIGAN 


BOWER: 


ROLLE R 


BEA REN GS 


A COMPLETE LINE 

OF TAPERED, STRAIGHT 
AND JOURNAL 

ROLLER BEARINGS 





November, 1953 
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Hermetically Sealed Plug-In Meter Relay 


Sealed in a round metal can, and furnished with either 
an octal plug connector or other type of sealed header, 
this non-indicating meter-relay has a balanced movement, 
self-locking contacts, and sensitivity as great as 0.2 micro 
amperes. The jeweled movement of this device is shock 
mounted 
Sensitivity ranges are listed from 0.2 microamperes to 
50 amperes, or 0.05 millivolts to 500 volts. Copper oxide 
or crystal diode rectifiers are used for a-c operation. Recti- 
fiers or R. F. thermocouples can be included inside the 
sealed case, or they may be used externally. 
Contracts lock in by a holding coil in the relay, and are 
released by breaking the circuit to the holding coil. Con- 
tacts are rated 5 to 25 d-c milliamperes at 75 to 125 volts. 
The contact current energizes the holding soil. Contact 
arrangement is single pole single throw, or single pole 
double throw 
Accuracy is adjusted to within 3 percent of the specified 
voltage or current. By adjusting circuit resistance the 
uccuracy can be improved to within 1 percent. 
While design variations allow a range of response 
time from 1 millisecond to 10 seconds, most ranges will 
have a response time of a few milliseconds. Time delay 
can be calibrated in seconds or milliseconds. ' both high and low limit for over or under control. 
Calibrated in millivolts and with bimetal compensation, Also made by this company is a complete control assem- 
this relay gives accurate control of temperature or safety bly for use where only one meter will show on the panel. 
alarm when used with standard temperature thermocouples. 
Double contact relays, single pole, single throw, have Assembly Products, Inc., Chagrin Falls, Obio 


auecis, Ray 





Versatile, High-Speed Digital Recorder 


High-speed, permanent recording, in the vicinity of up 
to 150 eight digit numbers per second, has been designed 
into a new digital recorder for use with any of the line of 
Counter-Chronographs, Frequency-Time Counters, Scalers, 
made by this company or any similar equipment which 
provides a binary coded decimal indication 
Data, obtained from measurements in ballistics, fre- 
quency phenomena, telemetering, geophysical observations, 
aerodynamics, and related fields, are recorded on electro- 
sensitive paper of the Western Union type by groups of 
four styli. Each stylus in a group correspond: to a lamp in 
the 1-2-4-8 binary, making a simple, easily read, and per- 
manent data record. 
To conserve paper and improve readability, an intermit- 
tent drive system advances paper, controlled by the data 
input, at recording speeds below ten per second. The 
intermittent motion automatically merges into a continuous 
drive at speeds above ten records per second. Provision is 
also made for continuous drive independent of the data 
input. 
The paper speed is adjustable from 2.5 to 20 in. é 
per sec to fit a variety of recording requirements. Standard Channels up to 32 can be made available. Dimensions are 
paper rolls, 4} in. by 400 ft, allow over 50,000 recordings 17% in. wide, 12} in. high, and 16} in. deep. A rack 
to be made without reloading. Rigid end plates maintain mounting bracket kit adapts the recorder to standard 19 in. 
alignment and reduce maintenance to a minimum, while relay racks, permitting access to the unit on slides. Power 
accessibility has been increased and loaded time reduced. imput is approximately 300 watts. 
The model 960 Digital Recorder is now made in stand- 


ard units featuring 20, 26, or 32 styli, but any number of — Poster Instrument Co., Inc., 115 Cutter Mill Rd., Great Neck, N. Y. 


CONTINUED ON PAGE 236 
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doing a job automatically ? 


BY REMOTE CONTROL? 


IN CRAMPED QUARTERS? 


actuate clutches print symbols operate valves 


operate switches | operate safety devices vibrate cutting knives 


control machines . eject work in process : open and close doors 


move levers actuate clamping : open and close hoppers 


_ 


sort inspected parts 


then you need NAMCO 


“STELLITE”-WELDED 


Solenoids offer you a modern, up-to-date way of doing jobs 
automatically —by remote control, even in cramped quarters. 


With the positive, accurate action of Solenoids you can sim- 
plify design, manufacture and operation. They're taking the 
place of expensive, bulky gear trains, levers, linkages and 

SADDLE STOP LIMITS PLUNGER RETURN other mechanisms. Many a manufacturer with a cost or spice 
Aiacins teibedhemmeutiemdinmodtidts problem, has found the solution in Namco Solenoids. 


for all standard series Namco push type solenoids. Namco Soleno'ds with “Stellite’-Welded contacts, are com- 
This plunger retainer acts os a positive stop to gauge 


Sctetetiaaiin, chebese eiitimnteceianete pact, rugged and reliable. We'll be glad to recommend the size 
end absorb impact forces when the plunger is sub- and style best suited to your job—with standard or special ter- 
jected to a severe return blow. minal blocks and mountings. 
Namco “Stellite’’-Welded Solenoids are built in sizes with 
ratings from 2!4 to 25 pounds, push or pull, at 1” stroke; com- 
Like More Details? bination push-pull and other special applications are available. 
Either AC or DC type may be specified. 
Engineering Bulletin No. EM-52 
ses ae tc che yon eho ELECTRICAL MANUFACTURING DIVISION 


cio! Nomco solenoid applice- 


tions, also dimensions, types of 

mountings, ratings and other use- e 

ful dato. Ask for your copy. . 
170 EAST 131st STREET e@ CLEVELAND 8, OHIO 


ACME-GRIDLEY BAR AND CHUCKING AUTOMATICS (1-4-6 AND 8 SPINDLE) +» HYDRAULIC THREAD ROLLING MACHINES + AUTOMATIC 
THREADING DIES AND TAPS + LIMIT, MOTOR STARTER AND CONTROL STATION SWITCHES * SOLENOIDS + CONTRACT MANUFACTURING 
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Small, Sensitive Torsion Tester 


Designed for testing clockwise or counter-clockwise 
torque or both, and for field checking light spiral and 
torsion springs, this small torsion tester weighs about 
one-half pound, and measures only 14 x 14 x 24 inches. 
The model shown was designed as a lightweight field 
maintenance tool for aircraft cameras, and is used to test 
the point of torque at which the two shafts will slip. 

This tester is built around a precision calibrated elastic 
spiral spring mounted on a shaft which is seated in two 
precision low torque bearings. Its capacity is 4C gram 
centimeters, and the dial is graduated in increments of 2 
gram centimeters. At this capacity, the inherent frictional 
error due to the bearings is only } gram centimeter. By 
using different springs this tester can be made in almost any 
capacity. The tester is operated by turning the chuck with 
the fingers. It also has a zero-setting adjustment. 


Jobn Chatillon & Sons, 85 Cliff St., New York 38, N. Y. 





Subminiature Blowers Mounted on Component 


one inch wide 


This subminiature blower, weighing 
only one ounce includes the motor and blower housing, 
and delivers 3 cu ft of air per minute. Intended for 
subminiature applications, its universal mounting, small 
size, and light weight permit the unit, known as the Mini- 
cube, to be used in almost any type of equipment. 

It was designed for the circulation of air and the 
cooling of electronic parts and equipment, and can be 
mounted next to a component for spot cooling or anywhere 
else for the general circulation of air. 

The Minicube blower can be used in hermetically sealed 
equipment for heat transfer to or from the case. Mounted 
on the inside, the blower is used to transfer heat to the 
case, 

Mounted 
heat from 


on the outside it can be used to remove 
the case. The manufacturers claim that the 
blower can replace large external blowers for cooling 
klystrons and magnetrons. 

Standard models are available for operation over a tem- 
perature range of —55 to +85 C, with an expected life 
of 1,000 hours. Other models are also available for wide 
temperature ranges. The small blower uses an integral 
hysteresis type synchronous motor turning at a speed of 


{,000 rpm and motors can be supplied for either 6.3 v, 
w, or 26 v, 4 w, 400 cycle operation. The motor is 
normally 2 phase, but caa be operated from a three or 
single phase source with a phase shifting capacitor. 


4 
3 


Sanders Associates, Inc., Nashua, New Hampshire 





A MINIATURE CIRCUIT BREAKER that NEW SAFETY 
fuseholder, is now available in a 10 
amp rating for use with small motors 
used in appliances, blower fans, and 
similar applications. Called the Mini- 
breaker, it safely interrupts excessive 
overloads and short circuits, tripping 
on shorts, yet having a time lag to 
handle temporary starting overloads 
and line surges. Mechanical Products, 


Inc., 1824 River St., Jackson, Mich 


and a _ tank 


FEATURES 
fits like a fuse in any standard base proved type explosion chamber are: 


of an im- SELF-CONTAINED, PORTABLE, hydrau- 


lic weighing units, accurate to 0.1 


automatic fuel metering, which elimi- percent of scale, are now stocked in 
nates the hazards of manual metering, 
constructed 
standards. The chamber also has a spe 
cial ignition circuit, whereby firing of 
the gaseous atmosphere is 
any altitude up to 70,000 feet. Win 
dows permit observation during test- 
ing. Bowser Technical Refrigeration 
Co., Terryville, Conn. 


sizes up to fifty tons, permitting accur- 
ate force measurement anywhere in 
the plant, and on the job. Portable 
units are now available in 24 ranges 
from 0-500 pounds to 0-100,000 
pounds, and there are four load cell 
sizes with a choice of 84 in., 12 in., 
and 16 in. indicators. The A. H 
Emery Co., New Canaan, Conn. 


to ASTM 


ssible at 





CONTINUED ON PAGE 238 
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MOTORS 


"Quantity 


For Nearly Every Purpose 


Mechanical Type$: Drip-proof (1); Splash-proof 
(2); Totally Enclosed Non-Ventilated (3); Totally 
Enclosed Fan-Cooled (4); Rotors and Stators (5); 
Rigid Base (6); Resilient Base (7); Flanged (8); 
Vertical Solid Shaft (9); Vertical Hollow Shaft (10); 


= Gear Motor (11); Special Purpose (12) 


F : : Electrical Types: Fractional H.P. 4 to %. In- 
A. O. S mir offers you quality motors in a wide tegral H.P. 1 through 500. Single phase. Poly- 
; e phase. Normal Slip. High Slip. Normal Torque 
range of types and sizes from % H.P. to 500 u.p. Proof of High Torque 








quality is demonstrated daily by hundreds of thousands 


of units which furnish power for all kinds of useful work. 
Service throughout the nation is provided by hundreds 
<<, 
of Authorized A. O. Smith Motor Service Stations. Write «+ | 
A: « 





today for information on standard or special types. 


A. O. Smith Corporation, Electric Motor Division, 5715 
SMITHway St., Los Angeles 22, Calif. 


ELECTRIC MOTOR DIiVISsSton 
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Hysteresis Type, Constant Tension Brakes 


Two magnetic tension brakes of the hysteresis type, 
with torque ranges of 0.4 to 4.0, and 2.0 to 14.0 oz-in 
will supplement the original brake made by this company 
which has a torque range of 0.1 to 0.5 oz-inches 

Designed to give constant tension and reduce abrasion 
and excess flexing of synthetic and natural yarns as well 
as rubber, glass fiber, and wire, the larger sizes of the new 
brakes make them particularly adapted for use on a loading 
device where constant torque is required 

Approximately two and three inches in diameter and 
weighing about 3 and 24 Ib respectively, the brakes have 
a speed range of 0 to 1,500 rpm 

Although no pulley is supplied as with the smaller 
brake made by this company, which has a torque range of 
0.1 to 0.5 in-oz, the torque adjustment is the same. Turning 
the calibrated aluminum magnet housing decreases or 
increases the torque of the brake by altering the distance 
between four Alnico magnets and a hysteresis ring. Cali- 
bration is accurate to 0.5 gram at any point over the range 
of adjustment. 

The brake holds stalled tension by a tendency to reverse 
direction of rotation for a few degrees after decelerating 
to a standstill. Tension will remain in the standstill or in 
the off position. 

Because the braking action is provided by a magnetic 
field, there are no rubbing parts to wear, and the unit will 
retain the required torque unaffected by lint, moisture, and 
heat. All brakes are calibrated, and will hold constant 


torque almost indefinitely unless disassembled or sub- 
jected to a strong external magnetic field. 
Ger 5s © 


) Blecteie C cee 
neral Electric Co., Schenectady 





Miniature High Shock Relays 


Miniature high shock relays for aircraft, guided missiles, 
switching devices, motor starting devices and others, are 
hermetically sealed in metal cans, and will surpass the 
requirements of MIL-5757B. Structure maximum 
resistance against shock and vibration. Its maximum size 
is 14°; in. dia by 148 in. long. Weight is 3.2 ounces. The 
types are: HG-2 (2 PDT) and HG-4 (4 PDT) 

Specifications: Temperature ,range: 
Coil voltages: 6 to 300 volts; Coil resistanc 
ohms; Contact rating resistance load; 28 v d-c, 4 amp and 
tor 115 v, 60 cycles, 1 am); Contact resistance: 0.010 to 
0.030 ohms available depending upon application; Break 
down voltage: 1,000 v, 60 cycles; Shock resistance: 100 G 
plus. The sensitivity of the relays may be increased where 
the shock requirements are below 100 G 


gives 


65 to +500 F; 


8 to 20,000 


Hi.G, Inc., Bradley Field, Windsor Locks, Conn. 





IMPREGNATING LEATHERS with oil re- 
sistant liquid polymers, followed by 
further polymerization within the 
leather, has resulted in a material that 
not only retains all the good proper- 
ties of leather, but also permits com- 


por, the 


tion of the 


plete control of porosity. Called Con- 
material 
strength, stability, resistance to oils 
and solvents, is flexible at 
peratures, and ages well. 
leathers 


zero to 100 percent, based on the 
leather’s original porosity. With a 
variety of formulas, they are available 
in full thickness or limited-depth im- 
Impregna pregnations. Chicago Rawhide Mfg 


from Co., 900 N. State St., Elgin, Ill 


has fle xibility, 
low tem 


ranges 
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TAYLOR Commercial Grade Vulcanized Fibre 


is tough, lightweight, abrasion resistant . . . 

excellent for bending, punching, stamping and forming .. . 
resistant to organic solvents, oil and gasoline. . . 

has excellent electrical characteristics. 


Want to make something of it ? 


Make it into insulating plates, upset washers, arc barriers, 
terminal blocks, switch and appliance insulation, cases, 
face plates for golf clubs . . . or any other electrical 

or mechanical component that can benefit from the unique 
properties of this versatile material. 


Make it in red, gray, black, or special colors. 


Make it from sheets or rolls with these specifications: 


A SPECIFICATIONS 
; Thickness 
Range: .005" te 1” 
Finish: Pressed and 
colendered 

Punching: Te 3/16" thick 

Sheet Size: 56” x 90” 

Roll Width: 56” for thicknesses of 
005" through .060". 
Coils to 3/ 16” for thick- 
nesses of .005” through 
090". 


PROPERTIES 


Flexural Strength 
(Lengthwise) 14000 psi min. 
(Crosswise) 12000 psi min. 
Tensile Strength 
(Lengthwise) 7500 psi min. 
(Cross wise) 5500 psi min. 





Compressive Strength 
(Flatwise) 20000 psi min. 
lred 


Impact Strength 
(Lengthwise) 3.5 Ft.-Lbs./inch 
(Crosswise) 2.9 Ft.-Lbs./inch 


Electrical 
Dielectric Strength 

(1/32" thick) 250 min. 
Shert Time Test 

(1/8" thick) 175 min. 


Arc resistence, 
seconds 100 


Make it from turned rods. Diameters from 1/8" to 1” with 

ground or buffed finish. 

Make it easy for yourself when you’re buying vulcanized fibre. 
Call your Taylor engineer . . . he will be glad to work with you... 
help select the correct grades to fit your needs 

—Commercial, Bone, Super White, Abrasive and Built-up. 

Also ask him for samples of Taylor Laminated Plastics . . . 

Phenol, Silicone and Melamine Laminates . . . 

suited for a variety of your product requirements. 


Taylor Fibre Company, Norristown, Pennsylvania — La Verne, Calif 


TAYLOR 


Laminated Plastics 
Vulcanized Fibre 
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Miokol LIQUID POLYMER LP-2 


BUILDS PERFORMANCE INTO 
Compor’ Oil SEALS and PACKINGS 


Thcoko€ QUID POLYMER LP-2 IS A SOLVENTLESS 
LIQUID THAT CONVERTS TO A RUBBER AT 
ROOM TEMPERATURE WITHOUT SHRINKAGE. 


@ EXTREME Oli AND SOLVENT RESISTANCE © TOUGHNESS AND RESILIENCE ' 
* EXCELLENT AGING PROPERTIES ‘ IMPERMEABILITY\TO GASES AND MOISTURE 
© BROAD brcehring TEMPERATURG RANGE “HIGH BOND STRENGTH | \ 


The desirable properties of “Thiokol” LP-2 may help you build perform- 
ance into your product. In addition to its use in leather impregnation, 
“Thiokol” LP-2 does an outstanding job in sealing, potting, casting and 
adhesive applications. Write for technical information and samples. 


Thiokol Chemical Corporation supplies ‘““Thiokol’’ LP-2 only as 
a raw material. We will gladly indicate sources of supply of fin- 
ished products to end-users 


Vhcokol Chem walk Corporation 


784 NORTH CLINTON AVENUE, TRENTON 7, NEW JERSEY 
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Gyro Measures Angular 
Rates of Rotation 


This model 70 rate gyro, a sensitive 
device designed to register angular 
rates of rotation, is made with coil 
spring or torsional rod restraints to 
limit the rotation of the gimbal about 
its axis, depending on the range de- 
sired. Variations of this model are 
manufactured with or without damp- 
ing and hermetic sealing. 

Change in potentiometer resistance 
on this gyro is directly proportional to 
the angular rate about the input axis. 
The unit has been designed to operate 
on 12 v or 28 v d-c power and 400 
cycle, 110 v a-c power. The electrical 
output signal of this gyro may be used 
for telemetering and control. 

It measures 34°, in. X 34% in. in 
dia, and weighs 1} pounds. Power 
consumption is small 

Summers Gyroscope Co., 2328 Broadway, 

Santa Monica, Calif. 


All Metal Vibration 
And Shock Mount 


To handle the severe vibration and 
acceleration characteristics of guided 
missiles, a mew special double-acting 
unit mount has been designed featur- 
ing: non-linear deflection characteris- 
tics; high damping; low amplification 
at resonance; and ability to withstand 
any conditions of temperature and en- 
vironment. 

Made with an all-metal cushioning 
material, the mount is suitable for the 
isolation of vibration and shock for 
positive, negative, and radial loads, 
thereby protecting sensitive com- 
ponents 

Load ranges are availabie between 
1-7 lb per mount, and a range of 
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SCOVILL 


Inn Ounces 


A New Cold-Rolling Mill producing TRUSPEC Aluminum Strip 
To meet today’s demand for high quality and close tolerances. 


For years, Scovill engineers have sought dependable meth- We invite you to contact your nearest Scovill branch 
office for a copy of our TRUSPEC Aluminum Strip 





ods of controiling grain size, temper, directional properties 
and dimensions in aluminum strip to the same precision brochure giving you complete details . . . including techni- 
cal data and specifications of available alloys 

A trial run will show you to what an important degree 


Today, TRUSPEC, Scovill's Aluminum Strip pro- Scovill TRUSPEC Aluminum Strip will aid you in making 


standards long since established for Scovill Brass Strip. 


duced on this brand new cold-rolling mill, fully measures it possible to minimize “orange peel” effect and “earing.” 
up to these standards. Extra long coils also help in reducing press down-time. 


SCOVILL MANUFACTURING COMPANY, WATERBURY 20, CONNECTICUT 


ontact your nearest office 
C y ff 


AREA CLEVELAND 2, Ohio NEW YORK 17, New York 


BOSTON 
1136 Greet Plain Avenve 6516 Detroit Avenve Chrysler Building East Hiram Sibley Buiiding 
Needham 92, Mass. 161 East 42nd Street 311 Alexander Street 


CHICAGO 51, Ilinois DETROIT 7, Michigan PHILADELPHIA 22, Pennsylvania SAN FRANCISCO 7, California 
4105 West Chicago Avenve 6460 Kercheval Avenue 1419 North Broad Street 434 Brannon Street 
CINCINNATI! 2, Ohio LOS ANGELES 23, California PROVIDENCE 3, Rhode Island STURGIS, Michigan ~ 
49 Central Avenve 2627 South Soto Street 183 Public Street Congress Street 
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natural frequencies above 10 cycles 
per sec can be provided depending on 
the load and performance reqnire- 
ments. A smaller size unit is available 


UNDISTORTED FLIGHT DATA are recorded by this Davies Laboratories _ ra ip 38 rage 


, i Robinson Avtation, Inc., Teterboro, N. ]. 
aircraft data recorder. Tubes, relays, and recorder mechanism are protected against 


vibration by air-damped BARRYMOUNTS. 
Pocket-Portable 
Drafting Instrument 


The Glide-Rule, a new transparent 
drawing instrument capable of rolling 
in two directions, combines most of a 
draftsman’s tools in one—triangles, 
T-squares, straight edge, scales, pro 
tractor, and parallel rules. 

A small instrument, measuring 2 
: | by 9 in., it has accurate engraved scale 
70% SIZE REDUCTION ana 50° ,  — | and protractor; four drawing edges 


weight reduction, with no loss in per- 
formance, is achieved in this Minneapo- 
lis-Honeywell aircraft-fuel-gage power 
unit. Miniaturized air-damped BARRY- 
MOUNTS helped make this saving 
possible, in protecting the reliability of 
the unit from vibrations and shock. 


1 
2 

. 
a Ss 


SENSITIVE ADJUSTMENTS ARE HELD 
when instrument and control panels are mounted on 
BARRYMOUNTS. Vibration from nearby heavy ma- 
chinery cannot shake equipment out of calibration. 
Result: insured reliability of equipment and service. 
with scales in 16ths and 20ths; and 
| emphasized 30, 45 and 60 deg angles 
NO SHIPPING DAMAGE, »jus simpli- The wide range of Barry on a full 180 deg protractor. 

fied packing, is Philco’s experience with ee = oe ee oe The instrument rolls both up and 


BARRYMOUNTS built into the packaging of shock, vibration, and noise prob- down, and right and left, with a small 

cro > @ me re.acce > 7 in- lems in an f lit . ; 
microwave equipment, Pre-assembled equip ~ ae cS an  o ieceeiiy: tata permitting the ener te 
ments, with tubes and crystals in place, are soles representative or write di- hange direction 
shipped all over the world without damage, rectly to us. chang , 


thanks to this modern packaging method. Smith Drake Corp., 1206 S. LaBrea Ave., 
Write us for details. Inglewood, Calif. 


THE & A & ee YY corp. | Light-Weight Rotary 


730 PLEASANT ST., WATERTOWN 72, MASSACHUSETTS Actuator Has Torque 


SALES REPRESENTATIVES IN Limiting Device 
Atienta Baltimore Chicago Cleveland Dallas Deyton Detroit Los Angeles Minneapolis New York 
Philadelphia Phoenix Rochester St. Lowis Sen Prencisce Seattle Toronto Washington 














A compact, light-weight rotary actu- 
ator of comparatively simple design 
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New Parts and Materials .. .continued 


provides rotary output up to 15 w at 
speeds from 16 to 195 rpm, with a 
maximum permissible torque of 25 
lb-inches. It features an integral, slip 
ping-gear type, torque limiting device 
which prohibits unit damage through 
overloading or jamming 

Measuring approximatcly 1} in 
square x 5} in. length without filter 
it is particularly suited for applications 
where space is limited. It weighs only 
0.95 lb without the filter 

The unit was designed to the re 
quirements of USAF specifications 
| locd 9 . } 


and is driven DY a Stal ra o \ G-¢ 
motor made by this company, includ 
ing a brake, or combination clutch 





brake, to aid in more accurate posi- 
tioning 

Optional in this unit are: a radio 
noise filter; motor thermal protection ; 
end position limit switches; output 
shaft configuration ; speed and torque 
(within range mentioned); and AN 
onnector. 


Lear, Inc Grand Raptds Di 
110 lonta Ave., N. W., Grand Rapids, Mic! 


Furnaces for Precision 
Heat Treating 


Designed for a temperature range 
of trom 300 to 2,000 F, and in 220 
and 440 v models, this compact heat 
treating furnace has been designed 
specifically for precision heat treating 
and general laboratory work. Inside 
dimensions of the various models 
range from 6 in. wide x 6 in. high x 
9 in. deep, to 10 in. wide x 8 in 


— WELDMENTS 


CAN SAVE YOU MONEY! 


Acme weldments are replacing castings for leading 
machinery and equipment manufacturers everywhere 
because they do a better job at lower cost. Experienced 
Acme engineers at work with Acme’s complete fabrication 
facilities can give you these same advantages . . . Acme’s 
new 24-page, illustrated booklet shows you why. The Facts 
about Weldments and Castings tells you what you should 
know about their relative strength, rigidity, vibration, 
design flexibility, and cost .. . facts to help you specify 
and save. And it’s yours for the asking .. . 


TANK and WELDING 


DIVISION of THE UNITED TOOL & DIE CO. 
1089 New Britain Ave. © West Hartford 10, Conn. 


© AS.M.E. Quolified Welders . Notional Boord Approved 
® Hartford Steam Boiler Inspection Service © A.P.1. Approved 


© Underwriters Label and Inspection Service © Novy Approved Write for yours TODA) 


STARTS 


WITH STAR-KIMBLE BRAKEMOTORS 


Stopping of a Star-Kimble Brakemotor is split-second in action, pre- 
cisely timed by simple adjustments. Quiet, too — no lining screech. 
Low lining pressure, evenly distributed, assures long brake life. Brake 
is self-adjusting to compensate for lining wear — ruggedly built to 
withstand shock and vibration. 


Braking force is spring applied, magnetically released. No linkages to 
cause lost motion or friction. 


Starting of a Star-Kimble Brakemotor is smooth and free from drag. 
Small magnetic air gap assures quick brake release without high 
inrush current. 


And Star-Kimble Brakemotors maintain this fast, smooth stop-start oper- 
ation through millions of cycles with little or no maintenance attention. 
Brake and motor are designed together to work together as a single 
conipoct unit. One munufacturer, one responsibility — backed by 
years of experience. For details on construction, motor ratings and 
braking torques, write for Bulletin B-501-A. 


Standard and special moters of all types, 1 to 600 hp; Marine motors 
Ya to 600 hp; generators and motor-generator sets, 1 to 500 kw. 


TAR-KIMBLE 


MOTOR DIVISION OF 
E PRINTING PRESS AND MFG. CO. 
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high x 18 in. d ep 
tion also ranges trom 2 to 12 kw 
The control instrument, as well as 
transtormer, is completely enclosed 
cabinet on which the furnace 
sts. The heatiag elements are mad 
high temperature alloy wire which 
non-scaling, non-flaking, and which 
sists attack from sulphur and _ its 


mpounds Door is of the double 


Current consump 


l 


1 plug typ 
1, plug type 


H. Hu 
Grove Atve., ¢ t 


Precision Decade 
Inductor Units 


These units are particularly adapt- 
able to design problems involving the 
need for precision, high "Q”’ inductors 
such as wave filters, tuned circuits, and 
elements in oscillators and analyzers, 
where the advantage of a simple 
method for component substitution 
can be obtained over a wide range 

The four basic decade steps, 1-10 


mh, 10-100 mh, 100-1,000 mh, and 
1-10 hy are available as single units. 
Each range is encased in a heavy drawn 
metal container which protects it and 
acts as an electrostatic shield. 

Step switching is accomplished by 
the use of instrument type rotary 
switches, low resistance contacts, and 
a laminated self wiping contactor. 

Torocoil Co., 
1374 Mobile Court, St. Louis 10, Mo. 


Light Duty, Self-Aligning 
Pillow Block 


New, light duty, ball bearing pillow 
blocks come complete in a ready-to- 
mount package, which includes a sepa 
rable two-piece pressed steel housing, 


Bloomfield Avenue Bloomfield, New Jersey a wide inner ring ball bearing with a 
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Here’s How SCHRADER makes Compressed Air... 


























CONVENIENT! 


With Schrader Quick-Acting Couplers in airlines along 
walls, benches, columns— compressed air is “plugged- 
in” as readily as electricity. To connect—simply push 
adapter into check unit . .. to disconnect, manually 
turn sleeve of check unit —accidental uncoupling is im- 
possible. They’re available in many sizes, to suit your 
exact needs. 

Keep idle air hose out of the way with a Schrader 
“Tuck-Away” Hose Reel—yet have it available at all 
times. Schrader Hose Reels work as easily as a window 
shade —and come in several sizes with up to 50° of top- 
quality Schrader air hose. 





RELIABLE! 


An air tool can be no better than the air circuit that 
leads to it. With Schrader Hose, Fittings and Ferrule 
Machines, you're sure of-neat, attractive air circuits 
that will have long, useful lives. Whatever your air 
needs, you can meet them with Schrader Air Hose and 
Fittings. 





ECONOMICAL! 


Whether your air line ends in rugged, practical Blow 
Guns like these—or Valves, Cylinders, Ejection Sets, 
Press Contro's— you'll find there’s a complete Schrader 
Line from which you can select the exact product to 
give you the maximum return on your compressed air 
investment. Check with Schrader and see for yourself. 


REMEMBER -— from air line to air tool — Schrader is one reliable 
source for all air control products. For further information 
on the air accessories shown here, write for Bulletin A280 





—or fill out the coupon below. 


products 





. Mail This Coupon Today 
control the air 











A. SCHRADER’S SON 
fle Colinden © Gaerating Vela © Division of Scovill Manufacturing Company, Incorporated 
Proce & Sheer Contréls * Aix Glestion 477 Vanderbilt Avenve, Brooklyn 38, N. Y., Dept. U-9 
Sets * Blow Guns * Air Line Couplers * Please send me my free copy of Bulletin A280 
Air Hose & Fittings * Hose Reels * Pres Meme 
sure Regulators & Oilers * Air Strainers 
* Hydraulic Gauges * Uniflare Tube Company 


Fittings Address 
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We make the wire 
cloth we would use 
for your product... 
the well-known 
“NEWARK for ACCU- 
RACY” Cloth. 


We offer more than 
75 years experience 
in wire cloth manu- 
facture and use. 


We have the facilities 
for accurately fabri- 
cating parts from 
NEWARK Cloth in 
small lots or in pro- 
duction quantities to 
meet your production 
schedules. 


We have the skilled 
workers to do the job. 


We have experienced 
engineers ready to 
work with you in the 
design of the part to 
make the most effec- 
tive and economical 
use of the wire cloth. 


a i A a Re 
= It all adds up to a 


service that can pro- 
duce “quality” wire 
cloth inserts for you. 
It is the same service 
that has brought us 
many, many repeat 
orders and one that 
has been responsible 
for a steadily grow- 
ing list of customers. 


351 VERONA AVENUE + 





COMPANY 
NEWARK 4, NEW JERSEY 
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locking collar, and a special contact 
seal developed by this company 

Said to occupy less space than other 
pillow blocks tor the same shaft size, 
this type PB unit is designed to give 
initial self-alignment in all directions, 
and ample strength for light duty ap 
plications. Needs no lock washers, 
adapters, or other positioning devices 

Models available for shaft sizes 
from 4 to 14 inches. Radial load for 
the smaller unit is 300 Ib, and for the 
larger, 600 pounds. 


The Fafnir Bearing Co., New Britain, ( 


Self-Lubricating 


| Bearing Material 


A new self-lubriating metal with 
exceptional bearing strength is made 


| of both ferrous and non-ferrous metals 
| and specially formulated lubricative 


pigments locked together to create a 
self-lubricated metal. Ratio of lubrica- 
tive pigment to metal can be accur- 


ately controlled with maximum lubric- 
ity engineered to meet the require- 
ments of specific bearing pressures. 
The feature of the new material is 
the constant lubricating qualities of 
the metal throughout the entire mass, 
assuring permanent lubrication for 
life. 
Booker-Cooper, Inc., 8487 Mel 
Los Angeles 


e Place 
16, Calif 


Miniaturized High-Frequency 
High Speed Alternators 


High power outputs for their size 
and weight is the feature of a new line 
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© &S SELF-LUBRICATING BEARINGS 


When You're 
of miniaturized high-frequency alter- ete 
nators having operating shaft speeds thinking about 


from 10,000 to 50,000 revolutions per 
minute. The present line includes 


units with power output ratings from parts th t DIFFICULT 
125 4,000 5,000 a are or 





watts to watts at 

cycles per second. 

As an example, the model A-17 | IMPOSSIBLE to LUBRICATE 
unit, shown above, measures 24 in. in eee 
diameter, weighs 22 ounces and de- 
livers 350 watts output at 5,000 cycles 
with a shaft speed of 25,000 revolu- 
tions per minute. 


D & R, Lid., 402 E. Gutierrez St., 
Santa Barbara, Calif. 


Check Valve With 
Low Pressure Drop 


A spherical poppet nose and match- 
ing seat in a new free-flow check valve 
always give a perfect leak-proof seal, 
because they are self-aligning. The 
caged poppet is said to give lower- 
than-ever pressure drop, practically no 


‘ 


— 


flow restriction, in non-surge hydraulic 
systems to 3,000 psi While the stand- 
ard opening pressure is as low as 3 oz, 
stronger springs are available so these 
units can be used as combination in- 
line relief-check valves. 

Available in all combinations of 
tube and pipe ports, for operating tem- 
peratures —65 to 200 F; and higher 
on order. Made in all metals, in sizes 
4 to 1 inch. For more information on 


this and other check valves, write to | O.§$ BEARING & MFG. 


the manufacturer . 
777 W. EIGHT MILE ROAD e WHITMORE LAKE, MICHIGAN 





ublic Miz. Ce 
1930 West 77: leveland 2, Ohio | 
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does 


als 


coil-itis 


have your 


processing’ 


tank production 
off its feed? 


When the appetite for work 
of your heating and cooling processes 
diminishes, the trouble may well be coil-itis. For, 
downtime due to pipe failures and limitations can 
seriously delay your production flow. Switch to Platecoils, the 
new tonic for production, as revolutionary as the new 
wonder drugs. Platecoils take 50‘ less tank space leaving more 
room for greater payload. They heat or cool 50% faster. 
They simplify maintenance and save hours of downtime. 
Equally important, Platecoils cost as much 
as 50° less in the first place. 
Platecoils cure production troubles involving heat 


transfer and give production a shot in the arm. 
Write for Bulletin P77 today! 


PLATECOILS SAVE 50% IN HEAT TRANSFER COSTS 


PLATECOILS ELIMINATE 
A 6-TO-8 HOUR-A-DAY 
CHIPPING JOB 


In 


At Sealed Power Corp., installation of 
Platecoils has completely eliminated a 
6-to-8 hour-a-day chipping job. Three 
Platecoils now heat a tank taat pre- 
viously took 4 pipe coils. Ask about 
other case histories. 


SLATECOIL 


REPLACES PIPE COILS 





als 

-*< 

ah) 
Coil-itis — Diagnosed 
as tank heating and 
cooling problems. 
Platecoils — the pre- 
scription for solving 
pipe coil problems. 


PLATECOIL DIVISION, TRANTER MANUFACTURING, inc., LANSING 4, MICHIGAN 
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WIRE CABLES made in sizes from ¥y 
to 14 in. in dia, are now being covered 
by a thin coating of nylon which is 
extruded solidly around the core of 
the cable. It is said to greatly increase 
the cable life, and withstands abrasion, 
kinking, and corrosion. The nylon 
coating is available in many colors. 
Rochester Ropes, Culpeper, Virginia. 


A HEAT RESISTANT PAINT that retains 
a good appearance, even after hard 
usage, has a black finish designed to 
withstand temperatures of 1,000 F. 
One application to date includes the 
painting of an exhaust manifold on 
an automobile engine. Midland Indus- 
trial Finishes, Waukegan, Ill. 


THE MODEL J MIDGET TORQUE 
SCREWDRIVER is a small, light-weight 
tool with a predetermined torque set- 
ting. It is manufactured with an inter- 
changeable handle and can be sup- 
plied with a jeweler’s finger guide or 
with a knurled type. Applications in- 
clude: camera mechanisms; indicators; 
clocks ; switches; potentiometers ; small 
electro-mechanical mechanisms; relays 
and similar devices. This tool is fac- 
tory preset to any desired torque re- 
quirement. Torque adjustment screws 
make it possible to adjust this screw- 
driver to the exact required torque 
within a given range. Overload Con- 
trol Co., 260 Langston Ave., Glen 
Oaks, L. I., N. Y. 


FIBERGLASS REINFORCED POLYESTER 
SHEETS now available in sizes up to 
44 x 84 ft, and in a variety of thick- 
ness, are made i in two grades: grade I, 
20,000 psi and grade II, 40,000 psi. 
Both grades have good dimensional 
stability and resistance to a variety of 
chemicals, making them applicable for 
structural elements in corrosive atmos- 
pheres or baths. The materials also 
exhibit high arc resistance and low 
power factor, permitting use in the 
electrical and electronic industries. 
The material can be formulated in 
varying degrees of flexibility. Strick 
Co., Plastics Div., Whitaker & God- 
frey Aves., Philadelphia 24, Pa. 


A NEW AUTOMATIC VARIABLE PITCH 
PULLEY AND CLUTCH is adaptable to a 
wide range of uses with both electric 
motors and gasoline engines. It has 
only one moving part whose wear 
could affect the operation of the clutch. 
In operating principle, it uses the 
centrifugal force of a revolving ball 
column and has no springs or fluids. 
Shaft sizes 3 to 1j in. dia., and hp 
—— from } to 7.5. Pulley diameters 
from 2 to 7 inches. The Hoover 
Pulley Co., Williamstown, Mass. 
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A TYPE OF OIL SEAL FOR EVERY SERVICE 
The J-M Clipper Seals used in Joy Manufacturing 
Company's Double Drum Slusher Hoists are: (1) 
Type LPD for planetary clutch-hub to bearing-bracket 
seal, (2) Special Outside Lip Seal Between counter- 
rotating drums, (4) Type LPD seal as reduction gear 
housing to planetary clutch-hub seal, (4) Special 
Outside Lip seal for reduction gear housing seal. 


Need, am oil seal to withitand, muck amd, acid, mine writer? 


Clipper Oil Seals help Joy Mine Slushers 
stay underground longer 


Tuis 125 H.P. Double Drum 
Slusher Hoist made by Joy Manufactur- 
ing Company is one of the most rugged 
machines in underground mining serv- 
ice. Designed to haul rock and ore in 
metal mining operations, it is constantly 
covered with muck and mud. In addition 
it is subjected to acid mine waters. To 
work dependably, shift after shift, day 
after day, it must stay clean and well 
lubricated on the inside. 
To protect its bearings from dirt and 
corrosion and to retain the lubricant, 
two types of Clipper Seals are used. Type 


LPD Clipper Seals with corrosion-resist- 
ant alloy garter springs are installed on 
the reduction gear housing to planetary 
clutch and on the planetary clutch hub to 
bearing housing. Special outside lip 
springless Clipper Seals are installed be- 
tween the counter rotating drums and 
on the reduction gear housing. This com- 
bination was effected by Johns-Manville 
Packing Engineers working in conjunc- 
tion with the Joy Manufatturing Com- 
pany engineering staff. 


Clipper Seals offer many advantages, 
wherever accurate fit, longer life and 


greater sealing effectiveness are required, 
These precision-moulded oil seals pro- 
vide easy installation, because the tough, 
dense heel affords just the right amount 
of rigidity for a press fit in the cavity 

. while the flexible lip, held in light 
but positive contact with the shaft by an 
especially designed garter spring, pro- 
vides effective sealing at all times. 


Clipper Seals come in a wide variety of 
designs, to meet practically any sealing 
requirement. For details write Johns- 
Manville, Box 60, New York 16, N. Y. 
In Canada, 199 Bay St., Toronto 1, Ont. 


JM Johns-Manville CLIPPER OIL SEALS 


PaeoovUCcTS 
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SHENANG xmsgere? 


> 


CASTINGS 





. KEY TO SAVINGS 


“4 
. 


: 


Centrifugally cast Meehanite Metal 
rams for meat rendering presses. 
The finer, more evenly dispersed 
graphite flakes in these Shenango 
cast Meehanite Metal parts avoid 
Stress concentrations and permit 


finer finishing. 


ae 


Bring down overhead 
the SHENANGO way! 


Here are two reasons why Shenango 
parts will cut costs for you: 


First, the high-strength, pressure- 
castings produced by Shen- 
ango’sceni\rifugal process... 


dense 
castings 
free from sand inclusions, blowholes 
and other defects ... are keeping 
work stoppage, lost production and 
premature part failure to a minimum 
for Shenango users everywhere. 


Secondly, modern facilities and 
skilled workmen at Shenango turn 
out precision-machined parts exactly 
to your specifications. A real saving 


in time and money over parts that 
almost fit perfectly. 


Send for free bulletins. All sizes and 
types of symmetrical parts are pro- 
duced by Shenango in rough, semi- 
or prec’sion-machined finish. Bulle- 
tin No.150 covers nonferrous metals; 
Bulletin No. 151 covers Meehanite 
Metal, Ni-Resist and special iron 
alloys. Write to... 


SHENANGO-PENN MOLD COMPANY 
Centrifugal Castings Division 
Dover, Ohio 
Executive Offices: Pittsburgh, Pa. 


ALL RED BRONZES +» MANGANESE BRONZES + ALUMINUM tere 


MONEL METAL + 


NI-RESIST + MEEHANITE METAL 





MEETINGS 


November 9-12 


REFRIGERATION AND AIR CONDI- 
TIONING ExPosITION—Public Audito- 
rium, Cleveland, Ohio. 

November 17 

AMERICAN Fair TRADE COUNCIL 

Annual Open Forum, Hotel Roose- 
velt, New York, N 7. 

November 17 


TECHNICAL 


Tech- 


TRADE ASSOCIATION 
CONFERENCE — Symposium, 


nology Center, Chicago, III. 
November 18-20 

AMERICAN INSTITUTE OF ELEC- 
TRICAL ENGINEERS AND INSTITUTE OF 
RapIo ENGINEERS 


mentation in Nucleonics, 


Yorker, New York, N. Y. 


Electronic Instru- 
Hotel New 


November 19-20 


NATIONAL ASSOCIATION OF COoR- 
ROSION ENGINEERS—Annual Confer- 
ence, Western Region, Biltmore Hotel, 
Los Angeles, Calif. 


November 23-24 
OPERATIONS RESEARCH SOCIETY OF 


AMERICA—Fall Meeting, Statler Ho- 
tel, Boston, Mass. 


November 29-December 4 


AMERICAN SOCIETY OF MECHAN- 
ICAL ENGINEERS—Annual Meeting, 
Statler Hotel, New York, N. Y. 


November 30-December 5 


EXPOSITION OF CHEMICAL INDUS- 
TRIES—Commercial Museum and Con- 
vention Hall, Philadelphia, Pa. 


December 3-4 


SOCIETY OF THE PLAstics INDUS- 
rrY—Film, Sheeting and Coated Fab- 
Hotel, 


rics Conference, Commodore 


New York, N. Y. 
December 8-10 


AMERICAN INSTITUTE OF ELEC- 
TRICAL ENGINEERS — AIEE, ACM, 
and IRE Eastern Computer Confer- 
ence, Statler Hotel, Washington, D. C. 


January 11-15 
ENGI- 
Annual Meeting and Display, 


Hotel and Hotel 
Mich. 


SociETY OF AUTOMOTIVI 
NEERS 
Sheraton-Cadillac 
Statler, Detroit, 
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Request additional information using 
postcards following page 224 
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(1) MOTOR-GENERATORS—tThe 
Electric Products Co., Bulletin 30-200, 
6 pp. In describing motor-generators 
from 34 to 1500 KW, it illustrates 23 
designs of a-c to d-c, a-c to a-c, d-c to 
d-c, and d-c to a-c units. Electrical 
specific itions and application of each 


O88l JONIS ALNVNO 
"303836 
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design are given 


(2) STEEL TUBING PRODUCTS 
Rochester Products, Booklet, 12 pp 


Devoted to the use, fabrication and 
physical properties of small diameter 
steel tubing. Applications from flat- 


“ON INDOTVIVSD GILVULSNIT 


sojou OYs 4° LYWIH 


irons to automobiles and farm ma- 
chinery are illustrated. Tables and 
data covering mechanical properties, 


“SUJN} UJIMIIg UVONE[NsUI jo 
Busjsaz Aouanbas{-q3iq P4jxq °¢ 


O9il 


diameters, tolerances, wall thicknesses 
and pressure tests for all single and 
double wall steel tubing 


(3) INDUSTRIAL V-BELTS—Dur- 
kee-Atwood Co., Catalog D-161 A, 
60 pp. Contains much engineering 
data and tables on a line of industrial 
V-belts for multiple and general duty. 
Covers: belt types; calculations; com- 


Oa LY = 


parison charts; correction factors; de- 
sign information; drive tables; for- 
mulas; interchangeability — selection 


"$494201q UOT 
1802 peuBbij0 
Ayjuauowseg 
udu! 4s0> 
@2e:d-2uD 


charts; oil resisting belts; velocities; 


and other data 


(4) HYDRAULIC-PNEUMATIC 
OPERATOR Allis-Chalmers Mfg. 
Co., Bulletin 71B7942, 6 pp. De- 
scribes the advantages of a new Pneu- 


@eeeeeeweeeee eee e eee eae eee eae eeew ee eee eeae ee eae eaeeeene 
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Draulic operator for power circuit 
breakers, having the advantages of 
pneumatic and hydraulic principles. 
Has a typical rating table, and speed 


AaSU3f MIN ‘INNOAVSE 
NO!ILVYOdNOD SOIWYNAG IV¥3IN3IOD JO NOISIAIG 


graphs, showing opening and closing 





of the mechanically trip-free oil cir 
cuit breakers 
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(5) REINFORCED PLASTICS 
The Dynakon Corp., Booklet, 12 pp. 


DINVNAG @ Ouid3a714a 
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Data on laminates and moldings of 


Product Engineering — November, 1953 





Catalogs and Bulletins. . continued 


synthetic materials having good elec- 
trical, chemical, mechanical and physi- 
cal properties All properties are 
given, along with fabrication, machin- 
ing and cutting technique, plus shect 
and rod $1Zes 





(6) FORCED FEED  LUBRICA- 
TORS—Manzel Div., Catalog 25 G, 
12 pp. Has all engineering data on 
several types of lubricators for all ap- 
plications Illustrations show units 
with variety of drives, and charts give 
capacities. Some models designed for 


service at up to 30,000 pounds 


(7) HIGH VACUUM PUMPS—F 
J. Stokes Machine Co., Catalog 750, 
36 pp. Includes tables of formulas, 
constants and conversions often used 
in vacuum processing; solutions to 
problems of pump selection for typical 
vacuum systems; and information on 
maintenance procedures. Has _illus- 
trations of all models, and includes 


complete spec ifications. 


(8) PNEUMATIC CONTROL AC.- 
CESSORIES — Minneapolis - Honey- 
well Regulator Co., Catalog 8950, 16 


pp. Describes, illustrates, and has 


tors; filters; pneumatic relays; control 


ff. e specifications for a variety of acces 
L & 8 A we re) ise a S sories for pneumatic control applica 
% tions. Includes: air pressure regula 


by-pass pancls; pneumatic switches; 
Ghe 1 WO valve positioners; and others. Has 
cross-sectional diagrams for each 


; . : model, and piping diagrams 
I, TANKS—those rumbling, roaring monarchs of our Ground Piping - 


Forces—vital points are protected with armor castings made by ; 
Lebanon Steel Foundry. For the Detroit Arsenal alone, Lebanon (9) CONTROLLED VOLUME 
has produced over 60,000 armor castings—principally ventilating PUMPS—Milton Roy Co., Bulletin 
grille louvre doors and corner hull brackets for the M46, M47 and 553, 40 pp. Contains all information 
the current M48 medium (General Patton) tanks. 

As early as 1935, Lebanon Steel Foundry cooperated with Army 
Ordnance in the development of cast armor. In 1952 Lebanon 
received a citation for designing and casting top-quality louvre 
doors for the medium tank. The engineering and production skills : 
of Lebanon craftsmen have ably contributed to practically every ol capacity adjustments ; standard and 
tank development and production program since cast armor special designs; as well as packaged 
became a reality. systems. A materials section chart and 

See— STEEL WITH A THOUSAND QUALITIES—37 min.. 16 mm, semi- application chart are included. 
technical, full-color, sound film on the making of steel castings. For 


information write: Dept. C, Lebanon Steel Foundry. (10) FLAW LOCATION—Turco 


’ a e Products, Inc., Bulletin A-500C 12 pp. 
Outlines the Dy-Chek method of lo- 
L is 34 A fee re) me asti ngs cating flaws in metal parts. Tells how 
it is used, and illustrates use on the 

CARBON, SPECIAL ALLOY VY | 


AND STAINLESS STEEL 


on the design and construction of a 
line of motor driven controlled vol- 
ume pumps. Other data cover: ca- 
pacity-pressure selection tables; types 


production line. 
(11) MECHANICALLY SEALED 
PUMPS—Tuthill Pump Co., Catalog 


| 101, 12 pp. Covers the complete line 
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Specify EAL 





Result: 


|Drexes Keyes 


“*Economy...counts not in savings but in selection,’’—Edmund Burke 


Economy through Efficiency 


Gits Unit Seal proves itself in dependable performance over a wide 
range of operating conditions—including extra-high speed, heat and 
pressure applications. Operation at peak efficiency always means 


dollars-and-cents savings 


Economy through Adaptability and Versatility 


Gits Unit Seal fits many applications as a standardized item actually 
carried in stock. You harness the savings of mass production to your 
own specific needs. Gits Unit Seal already has wide application in 
the following fields: Washing Machines, Disposal Units, Gear Motors, 
Speed Reducers, Aircraft Turbine Pumps, Accessory Drive Units, Jet 
Propulsion Units, Electrical Power Equipment, Automotive Accessories, 


Business Machines, Standard and Special Machine Tools 


Economy through Long Life 


* Gits Unit Seal is designed for maximum life in any recommended 


application. Here's the real ‘‘proof of the pudding” in saving money 


Write Today For FREE Illustrated Brochure 
or send us your seal problem. Our experi 


enced engineering staff is at your service 


4 ; 
< S ’ , \ 3 


8 , 1 { 
y. - ! .. ‘Cattridge Sea! requiring ,only 25%. 


more space than lip-type seals 


¢ 











C2 I 0 Pek bore @ OF 


1838 S. Kilbourn Avenue Chicago 23, Pinos 


Hiram Maxim's 
“Giant” (GB), 1894, 
350 hp steam engine; 

104 ft. span, 


The manufacturing facilities of IGW 
at Indianapolis 


An industry whose tremen- 
dous growth has forced the 
continued expansion of the 
manufacturing facilities of 
many companies to feed 
this great industry's carnivo- 
rous appetite for production. 


Indiana Gear Works is such 
a@ company—we began to 
produce precision parts for 
the aviatio 1 industry in 1933. 


Today, twenty years later, 
we find ourselves continuing 
to increase our physical plant 
in order to gain the produc- 
tion capacity we need to 
consistently produce quality 
precision parts and assem- 
blies. 
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of the model L series pumps d signed 
for lubricating, hydraulic, transfer, cir 
culating, and burning oils service. Has 


many illustrations and engineering 
diagrams. A pump guide presents the 
services, operating data and other fea- 


tures for each model, to permit choice 
of the specific model 


(12) ELECTRIC CLUTCHES & 
COUPLINGS—Warner Electric Brake 
& Clutch Co., Booklet WEB 6089, 20 
pp. Shows the electric clutch and the 
electric clutch-coupling, with cutaway 
drawings of each, plus photos showing 
ipplications of each. Also contains 
speed-torque and speed-heat charts to 
aid in selection, plus illustrations, di- 
mensions, and specifications of each 
model. 


(13) MEASURING EQUIPMENT 
General Electric Co., Catalog GEC- 
1016A, 64 pp. Contains information 
on more than 115 testing and meas- 
uring devices for laboratory and pro- 
duction line use. Covers: electric 
circuit testing equipment ; high voltage 
a-c and d-c equipment; insulation 
and resistance testing equipment; mag- 
netic-field equipment; time switches 
and timers; materials testing and 
equipment; force and strain Zages: 
and many others. Has complete de- 
scriptions and many illustrations. 


(14) HARD FACING—Mir-O-Col 
Alloy Co., Booklet, 52 pp. A study 
of hard facing, its application, and 
wear-resisting qualities. A special sec- 
tion recommends specific hard facing 
rods for more than 1,000 pieces of 
equipment subject to impact and abra- 
sion. Also discussed: effect of heat 
on metals; what metals can be hard 


faced; and other data. 


(15) ROTARY COMPONENTS 
Servo-Tek Products Co., Catalog 39, 
38 pp. Has illustrations and brief 
descriptive data on line of rotary com 
ponents. Some are: a-c series motors; 
d-c selsyns and step motors; 60 and 
100 cycle servo motors; servo ampli- 
fers; synchronous and timing motors; 
gyros; selsyns and synchros; motor 
and pump units; d-c gear reduced 
motors; d-c shunt motors; synchro ca- 
pacitors; and many others. 


(16) LIQUID COOLED COU- 
PLINGS—Dynamatic Corp., Bulletin 
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WC-2, 12 pp. A detailed discussion 
of the application, characteristics, and 
construction of liquid cooled cou 
plings. Gives data on: torque charac- 
teristics; applications; selection chart; 
basic construction; control; and meth- 
ods of cooling. 


(17) BRACKETS & SUPPORT 
CLAMPS—Thomas Associates, Cata 
log, 64 pp. Covers the complete linc 
of 40,000 types and sizes of bare metal 
and cushioned line support clamps 
wire harness clamps, and multipl 
support clamps. Has 114 detailed 
prints and complete specifications cov 
ering materials and finishes in alumi 
num, steel and stainless steel. Most 
clamps offered in a range of sizes from 
4 to 6 in. in increments of 44 inch 


(18) INDUSTRIAL HYDRAULIC 
HINTS—Vickers, Inc., Bulletin 
1300-S, 16 pp. Covers recommenda- 
tions for hydraulic oil selection and 
basic hydraulic system maintenance on 
machine tools and other industrial ma- 
chinery. A table of common hydraulic 
system difficulties and corrective action 
for each is included. 


(19) LOCKNUTS—Security —Lock- 
nut Corp., Bulletin, 8 pp. Illustrates 
a large variety of locknuts for every 
purpose for NC, NF, or special 
threads. Complete dimensions and 
specifications for all types of locknuts 


from ¥, up to 3 inches 


(20) INDUSTRIAL ADHESIVES 
AND COATINGS—Minnesota Min- 
ing & Mfg. Co., Booklet, 8 pp. A 
guide to the selection of industrial 
adhesives, coatings, and sealers ar- 
ranged to permit the selection of the 
product best suited for the application 
Illustrations show a variety of uses 


(21) CUTLESS RUBBER BEAR 
INGS—Lucian Q. Moffitt, Inc., Cata 
log, 34 pp. Has engineering data on 
a special type of rubber bearing for 
use in pumps, agitators, and similar 
equipment where bearings can be lu 
bricated with water, or by the liquid 
handled in the equipment. Has many 


SERVICE 


fo Transportation and Industry... 


From humble beginnings in 1868 
—when Cleveland was only a strug- 
gling industrial community on the 
shores of Lake Erie — National Mal- 
leable and Steel Castings Company 
has developed into a world-wide 
organization. 

During these 85 dynamic years 
of our country’s industrial expan- 
sion, National has pioneered in de- 
veloping new methods and processes 
for producing castings of the high- 
est integrity for many industries. 

Today, we serve the automotive, 
marine, railroad, farm equipment, 
mining, and defense industries from 
six plants strategically located 
throughout the nation. Each found- 
rv is modern . . . fully mechanized 

. completely equipped with all 
necessary facilities, including metal- 
lurgical laboratory —for quality- 
controlled volume production. 

For your malleable and steel cast- 
ings let us match our experience and 
service against your production 


problems and production schedule. 
aan 














NATIONAL 


MALLEABLE AND STEEL 


CASTINGS oor 


illustrations, cross-sectional views, 
graphs, and charts. 


(22) TRANSISTOR DATA—CBS.- 


Hytron Co., Bulletin E-212, 8 pp. 
Completely illustrated, the manual is 
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divided into three parts: theory; data; 
and application. Included are 9 differ- 
ent basic transistor applications. Both 
point-contact and junction transistor 
operations are explained. Has many 
line drawings, graphs, application 
notes and specifications 


(23) INSTRUMENT BEARINGS 
New Departure Div., Catalog, AIB, 
28 pp. Deals with the classification, 
design and operating requirements of 
instrument bearings, and _ includes 
many examples of application to in 
struments. Descriptive details and di 
mensional data are included, plus 
many cutaway drawings 


(24) ROTATING SHAFT SEALS 
Cartriseal Corp., Booklet, 6 pp. Has 
engineering data and many cross-sec 
tional views of installation of a new 
double-face cartridge seal especially 
designed for higher pressures, tem 
peratures, and rpm. 


(25) MECHANICAL SWITCHES 
Delco-Remy, Bulletin 158-100, 1( 

pp. Illustrations and data on a lit 

of mechanical switches such as: igni 


e higher, more | tion; lighting; headlight; panel lamp 


foot selector; starting switches; test 
¢ ; 6 
onstant torque | ing manual starting switches; signal; 


P . and miscellaneous types. Has photos, 
Check the features of this new line of oa no 2 ' an, pal one 


multiple plate clutches: Integral oil cyl- a 
inder clamps plate stack, automatically adjustments 
maintaining constant torque . . . elimi- alicia iia a a 
nating all need for adjustment. High e more (26) MEASUREMENT INSTRU : 
torque capacity—directly proportionate MENTS—Brush Electronics Co., 
to oil pressure—permits use of smaller, compactness Booklet, 34 PP. Iihastrates and &- 
more compact clutch. Readily adaptable scribes over 37 different instruments, 
eae ra ts cing com. OM ved fs he allowing ex 

That's the performance you'll get from control welding ; textile ; electro acoustical ; ul- 
the new Twin Disc Model MOS (single) t | trasonic energy applications; and 
or MOD (duplex) Oil-Actuated Multiple aT less cost others. Has complete data on all com- 
Plate Clutch. 2 

Write for complete. information. 


cutaway, and schematic diagrams of 
the various types. 


ponents. Fully illustrated. 


‘ — (27) D-C MOTORS AND GENER- 
VA TORS <. . , 
a TWIN DISC | ia Ae a ota a fe Wt Be a 


integral oil-cylinder. Also available in . CLUTCHES Ano my oRAULIC DRIVES let, 16 PP- Covers a line of d c mo- 
Model MOS (single). \ y tors from 4 to 300 hp, and d-c gen- 


erators from ? to 250 kw. D-c elec- 
trical characteristics are described, and 
d-c adjustable speed application data 
given, supplemented by circuit dia- 
grams, and operating curves. All units 
are illustrated, and construction de- 
tails for each are given. 








TWIN DISC CLUTCH COMPANY, Racine, Wisconsin - wroRau.ic divisio is (28) A-C MOTORS—The Howell 


SRAMCHES: CLEVELAND + DALLAS + DETROIT + LOS AWGELES ¢ MEWARE + MEW ORLEABS + SeaTTLE + TULSA Electric Motors Co., Catalog, 12 PI 
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One Reliable Source for... 


Everything from Power Line to Driven Shaft 





Control 





Mechanical 


Economical variable speed tor many 
a} } lications where speed range rec 
d is not too great and where 
iy De stopped to make 

res. Two Vari-Pit 
tovether doubl. rane 
ment. Horsepower range — 


d adjustment rang 


Popular for textile machinery and 
other machines where considerable 
speed adjustment ts required Avail 
ible tor either stationary or motion 
control, When both are Varz-Pitc/ 
sheaves, adjustment range is doubled 
Horsepower range — 1!) to 40 


Speed adjustment range — 2 to 1 


Electrical 


Speed is varied by means of control 
on secondary windings of motor 
Speed control by steps, but in larger 
sizes can be stepless type using liquid 
regulator. Horsepower range — 5 
hp and up. Speed adjustment range 
50% of synchronous speed to full 
syne hronous 


Electrical 


Motor is built in standard squirrel 
cage frame with special windings 
and control. Up to tour speeds avail- 
able from one motor. Furnished with 
variable torque, constant torque or 
constant horsepower Horsepower 
range — '2 hp up 


Across-the-line 
starter 


Combination 
starter 


Wound rotor 
control 





Multi-speed 





Vari-Pitch 


Squirrel cage stationary 
motor control drive 


— 


ST LR 


Squirrel cage Vari-Pitch wide 
motor range drive 


Wound rotor Texrope V-belt 
motor drive 


Multi-speed Texrope 


motor starter squirrel cage motor V-belt drive 


COMPLETE DRIVES from One Reliable Source — 





Variable Sp 


Mechanical 


Speed may be changed while ma- 
chine is in motion particularly good 
tor machines requiring fine adjust 
ment while operating. Double range 
ot adjustment may be obtained by 
using two sheaves Horsepower range 
— 1'2 to 300. Speed adjustment 
—%9to 28 percent 


Mechanical 


Enclosed unit with Var7-Pitch sheaves 
for speed control. For machines 
where extremely wide speed control 
is required. May be manually or re 
motely controlled. Motor may be 
mounted on speed changer housing 
tor compact installation. Horsepower 
range — 142 to 75. Speed adjust 
ment range — 344 to 1. 


Electricai 


Speed is varied by means of various 
types of control. Available in shunt 
or compound wound for both con- 
stant and variable torque loads. Speed 
control may be stepped or stepless 
Horsepower range—!2 hp up. Speed 
adjustment range — zero to maxi- 
mum speed. Maximum speed in 
smaller sizes, 3500 rpm 


Combination 


For extremely wide range speed con- 
trol, this combination drive combines 
the speed control range of the motor 
with that of the Vari-Pitch drive. 
Other combinations of electrical and 
mechanical variable speed can be 
worked out to fit the requirements 
of a particular design. 


eed Drives... 


/ 


a 
’ £ 
a. | | 


Reduced voltage Squirrel cage 
starter motor 


Across-the-line Squirrel cage 
starter motor 


= 


Direct current Direct current 
control motor 


Wound rotor Wound rotor 
motor control motor 


ALLIS-CHALMERS > 


WNL f : 
omer 
‘ 


j 


~~ Y 


~ 


Vari-Pitch motion 
control drive 


Vari-Pitch speed 
changer 


Texrope V-belt 
drive 


Vari-Pitch wide 
range drive 





Nation 
Wide 
Service 






































Y OUR CUSTOMERS will have no trouble get chosen for their modern equipment, efficient 


ting compete nt service on your produc ts methods, wide € xpe rience and busine SS integrity 
when you use Allis-Chaimers motors, control These Certitied Service Shops assure your cus 
and drives. There are nearly 100 Allis-Chalmers tomers of factory-approved parts and service 
Certified Service Shops located in every indus- methods on Allis-Chalmers drive equipment. If 


trial area in the country you use special motors, the factory makes avail 


Allis-Chalmers Certitted Service Shops are able to all Certified Service Shops the necessary 


hand picked independent units which have been information to assure a good service job 


Texrope and Vori-Pitch are Allis-Chalmers trademarks 


ALLIS-CHALMERS 


Milwaukee 1, Wisconsin 


SEND THIS COUPON TODAY 


Allis-Chalmers Manufacturing Company 
Box 512 
Milwaukee 1, Wisconsin 


Please send me the literature for designers checked below. 
cL 


Motors Control Texrope Drives 


Handy Guide to Motor Across-the-line Starters 14B7132 


Handy Guide to T exrope 
Selection 51B6052 


Reduced-voltage Starters 14B7215 Drives 20B6051 
Vari-Pitch Drive Eng- 
neering Data 20B7499 


Squirrel Cage Motors 51B6210 


Company 


City and State 
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Has motor performance data, electri- | 
cal and mechanical characteristics, con- 
struction features, and applications. 
Shows types of mountings, and various 
auxiliaries. Motors from } to 500 hp. 


(29) AIRCRAFT ELECTRIC MO.- | 
TORS—-U. S. Electrical Motors, Inc.. 
Bulletin 1535, 8 pp. Data on a range | 
of motors from 1/20 to 16 hp. Mo- | 
tors described are the high frequency 
induction type 3-phase a-c used for 
controls in aircraft components. Many 
include built-in gearing and brakes in 
explosion-proof housings. 

(30) HYDRAULIC HOSE ASSEM.- | 
BLIES—Eastman Mfg. Co., Catalog 
209, 46 pp. Well-illustrated with a 
variety of the types of assemblies avail- 
able, complete engineering data and 
specifications included for: one wire 
braid hose and assemblies; two and 
three wire braid hose and assemblies; 
fabric braid hose and assemblies ; spiral 
wire hose and assemblies; and straight 
and angled adapter unions 


(31) INDUCTION HEATING 

EQUIPMENT—Lepel High  Fre- | 
quency Labs., Inc., Bulletin, 38 pp. 

Schematic diagrams give the princi- 

ples of induction heating, and its | 
practical application. Has data and | 
illustrations on heat treating for: 

surface hardening; annealing; differ- | 
ential treating; stress relieving; con- | 
tinuous heating; shrink fitting; melt- | 
ing; normalizing; bombarding; and | 
treating thin parts. Illustrations and 

specifications on all equipment. 


(32) GEARS, SPROCKETS, COU- 
PLINGS—Perfection Gear Co., Cata- 
log 360, 208 pp. Has complete data | 
and illustrations of a line of: spur | 
gears; spur gear rack; pinion wire; | 
change gears and bushings; non- 
metallic gears; internal gears; miter 
gears; spiral miter and bevel gears; 
spiral (helical) gears; worm gears; 
ladder chain sprockets; roller chain 
sprockets; flexible couplings; univer- 
sal joints; and automotive gears. 


(33) BRONZE BEARINGS—John- 
son Bronze Co., Catalog, 104 pp. A 
complete listing of standard stock 
sleeve bearings, with illustrations 
and specifications of each type. Types 
covered are: general purpose; cast 
bronze graphited ; electric motor serv- | 
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{Qjuarantee 


We guarantee that Pittsburgh ARMORED GEARS, of our own 
laboratory specification steel and Armoring will give an average 


service life: 
FIVE TIMES THAT OF UNTREATED GEARS. 


ONE TO ONE AND ONE HALF TIMES THAT 
OF OIL TREATED GEARS, and 


EQUAL OR SUPERIOR TO THE AVERAGE 
SERVICE LIFE OF ANY OTHER HEAT 
TREATED GEAR IN IDENTICAL SERVICE. 


Pittsburgh ARMORED GEARS are sold to 
you with this positive guarantee of sat- 
isfactory service. It means that they will 
give you longer service, fewer work- 
stoppages, and lower operating costs. 


There is a reason for the longer life 
of Pittsburgh ARMORED Gears. It comes 
from a combination of the correct met- 
al, quality machining, PLUS a process 
of heat-treating that hardens the wear- 
ing surfaces but leaves the core tough 
and shock-resistant. 


Next time try a Pittsburgh ARMORED 
Gear. You can identify it by its ex- 
clusive Pittsburgh purple protective 
coating. Let it prove its worth. Then 
standardize on these guaranteed gears 
for continued savings. Send your speci- 
fications to us today for quotation on 
one or any quantity of gears you need. 
We'll give you prompt service. 

Look for “Pittsburgh Purple” on 
the gears you buy. 


» PEISBURGH GEAR 


COMPANY | 27th & Smaliman Streets 
Pittsburgh 22, Pc. 


Phone: ATlantic 1-9950 
subsidiary: BRAD FOOTE GEAR WORKS, INC. + CICERO 50, ILLINOIS 


SPUR, MITRE 
HELICAL 
HERRINGBONE 
“WORM GEARS 
REDUCERS 
CRANE WHEELS 


the RIGHT hardness 
in the RIGHT places 





ESS SPACE! 


AIR CYLIN DE R vf 


These new T-J Cylinders save up 
to 40% in mounting space—with 
streamlined design that elimin- 
ates tie rods. They're super rug- 
ged—extra high safety factor . 
solid steel heads . . . heavy wall, 
precision honed, hard chrome 
plated, seamless steel body... 
leakproof cylinder head to body 
construction .. . heavy duty, hi- 
tensile, hard chrome plated pis- 
ton rod. 

Available with the new T-J 
Super Cushion Flexible Seals 
which insure positive cushion 
with automatic valve action for 
fast return stroke. Many stand- 
ard sizes and styles . . . for push- 
ing, pulling, lifting, clamping 
or control jobs. T-J dependa- 
bility. Write for bulletin 8152, 
The Tomkins-Jounson Co., 
Jackson, Mich. 


TOMKINS-JOHNSON 


RIVITORS AIR AND HYDRAULIC CUTTERS 


CYLINDERS 








CLINCHORS 
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ice bearings; and self-lubricating. Also 
discussing oil grooving; flanged bear- 
ings and bushings; double-flange 
self-aligning and spherical self-align- 
ing bearings; and plain cylindrical 
type. The last section is devoted to 
sleeve bearing design practice. 


(34) HERMETIC TERMINALS— 
The Fusite Corp., Booklet, 20 pp. De- 
scribes a complete line of hermetically 
sealed glass-to-steel electrical feed 
through terminals. Ten different 
groups are described and drawn in de- 
tail. Included are: miniature singles; 
standard size singles;  stand-offs; 
threaded bushing; multiples; plug-ins; 
and crystal can headers. 


(35) DRAFTING MACHINES— 
Charles Bruning Co., Booklet A-2000, 
20 pp. Presents a complete mechani- 
cal description of the various drafting 
machine models including gravity com- 
pensated, track type, civil engineer- 
ing, and detail machines. Each part is 
shown in detail. The latest types of 
scales and styles of graduations avail 
able are also shown. 


(36) VIBRATION ISOLATORS— 
The Barry Corp., Bulletin 534, 8 pp 
A technical description of vibration 
isolators of the knitted-wire type. 
Performance data are given from 
measurements made under JAN con- 
ditions. Also has: line, and cross- 
sectional diagrams; specifications; and 
many operation curves. 


(37) STAMPING MANUFACTUR. 
ERS—Pressed Metal Institute, Catalog 
5 pp. Called “The Blue Book of 
Stamping Manufacturers,” this direc- 
tory lists the facilities and services 
of all member companies, and also a 
statement of policy to customers, sub- 


scribed to by all members. 


(38) PACKAGED, ADJUST- 
ABLE DRIVES—Westinghouse Elec- 
tric Corp., Booklet B-5808, 16 pp. 
Complete information about packaged 
adjustable-voltage drives for variable 
speed application. Discusses: construc- 
tion and operation; typical applica- 
tions; and the economics of operation. 
Characteristics that can be added are: 
inching; reversing; dynamic braking; 
and multi-motor control are described. 


(39) FASTENINGS OF HIGH 
TEMPERATURE ALLOYS—H. M. 
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Harper 3. vaticin 117A. 16 pp | MADD Lea 


Data on high temperature alloys such 

as Refractaloy; Discaloy; Inconel; ‘ 

Hastelloy alloys; A-286; stainless “ ) 
steels; and a special section on Ti- 


~~ 


tanium. Also has a section on the 
characteristics of high temperature 


bolting. Tables give mechanical prop- 
erties and chemical composition, and 
illustrate types of fastenings produced 
from super alloys and titanium. : : 
(40) MINIATURE BALL BEAR. : ; 
INGS—NMiniature Precision Bearings, 

Inc., Catalog, 20 pp. Comprehensive 

design and application data on minia- , 

ture ball bearings in sizes from 0.100 : 
in. OD to 0.375 in. OD. Covers: TEFLON 

radial; angular contact; pivot; and 

thrust bearings. Each bearing is illus- a 
trated, has cutaway views, a low-speed 
chart, and other specifications. Has 


section on design factors involving 
miniature bearings. 


(41) HIGH PRESSURE SOLENOID 
VALVES—Waterman _ Engineering CARBONS 
Co., Booklet, 24 pp. Complete engi- , 
neering data on a line of high-pressure 

solenoid valves capable of continuous 

operation at pressures to 3,000 psi, 

for hydraulic systems handling non- 

corrosive fluids. Has illustrations and 

piping diagrams using each type; all 

available for a-c and d-c operation. 

Also has sections on: automatic flow 

regulators; adjustable flow regulators; 

and check valves. 


(42) CONTROL VALVES—Valvair 
Corp., Bulletin SK-53, 8 pp. Has 
complete engineering data and speci- 
fications for all models of a line of 
solenoid pilot operated control valves 
for control of air or low pressure hy- 
draulic operations. Speed is up to 600 
cycles per min for air service. Also 
includes illustrations of all three and 
four way types. 


(43) HEAVY-DUTY ENGINES— 
Wisconsin Motor Corp., Catalog 
S-150, 64 pp. Has a total of 263 pho- 
tos plus other engineering cutaway Ve 
views of a complete line of heavy-duty 

air-cooled alae Also has ontiaia U NIT ey FLUOROCARBON S 
ance curves of all models. Single STATES PRODUCTS DIVISION 
cylinder models from 3 to 9 hp; FABRICATORS OF “TEFLON ELF 


2 cylinder engines from 7 to 15 hp; GASK ET wis ee munenreneres Matt 
and 4 cylinder engines from 15 to . 

36 hp. Complete specifications are COMPANY CAMDEN | NEW JERSEY 
given for each type. Photographs il- 
lustrating some of the applications of 
the various models are included. 
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Six years ago White Cap Company was 
looking for an efficient, trouble-free, 
compact % hp drive to feed jar tops to 
its remarkably high speed ‘’Vapor- 
Vacuum” jar sealing mact inery. 


White Cap found the answer in a stand- 
ord 22” C.D. Cone-Drive speed reducer. 
Over 500 of these machines—operating 
under lease—have proven it. 


The reducer had to be efficient since it is 
totally shrouded. Driving a 22” disc 
which feeds caps to the sealer for 
$50,000 or more worth of product per 
shift, it has to be ultra-reliable and have 
a high bearing load capacity. Space is 
limited under the disc (the reducer meas- 
ures only 1094” x 634" x 5¥e’). Weight 
must be low (it weighs 43 Ibs. net). 











Sans, Souct 


Ad Libbing by the Editor 


A vice president of one of the 
country’s largest corporations was dis- 
cussing opportunities for advancement 
in his organization. 

“It is not true,”’ said he, “that just 
because a man is a little better than 
his boss he gets the boss’s job. There 
are many men pushing pencils in this 
company today who could do my job 
just about as well as I am doing it 
But if this company were to attempt 
to promote immediately every man 
who seems to be able to do his boss's 
job a little better, we would be spend- 
ing all of our time organizing and 
reorganizing and never get any work 
done. On top of that there would be 
many mistakes made in promoting the 
men because it is often mostly a matter 
of opinion as to whether or not the 
subordinate can do the boss’s job 
better. 

“The subordinate has to be able to 
do the job a great deal better than his 
boss and his boss has to be below 
average in order to make the gap be- 
tween the abilities so big that there 
can be no question as to who can do 
the job better. And even under such 
conditions the subordinate usually 
must wait awhile before his promotion 
can come through. Few men will will- 
ingly work for a com,any that ruth- 
lessly hires and fires and demotes in a 
vain attempt “to put the best man in 
the best job.” Sucn a company soon 
finds that its employees have become 
totally demoralized by the uncertainty 
of their job. 


Putting an Idea Across 


Most people will not listen thought- 
fully and without prejudice when 
someone 1s trying to present to them 
a new idea. They listen with their ears 
only, while their mind is dreaming 
up objections and deficiencies. Ego- 
tists are more likely to be victims of 
that shortcoming by virtue of the fact 
that they have little patience for learn- 
ing new ideas. 

One of my good friends of many 
years standing was chief engineer of 
a company manufacturing home ap- 
pliances. Quite a few years ago he got 


some wonderful ideas about a new 


DOUBLE ENVELOPING GEAR SETS & SPEED REDUCERS ° ° ° 
design of electric flat iron. He ex- 


E. McNichols Rood «+ Detro 
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Sans, Souci .. .continued 


plained it to the sales manager who 
immediately had innumerable objec- 
tions. He showed it to his boss who 
was extremely impressed by the sales 
manager's judgment and paid little 
attention to the chief engineer's de- 
scription and sales talk. 

Finding it impossible to get any of 
these men to give him the time and 
effort to really understand what he was 
offering, the chief engineer made a 
full-scale working model of the design 
of iron he had in mind. He did it by 
resorting to a lot of trickery and a lot 
of connivance in the model shop. 
When it came to the next annual com- 
pany salesmen’s meeting he asked 
permission to talk to the salesmen and 
was patronizingly told that he would 
be given that opportunity. 

When the opportunity came, this 
chief engineer walked on to the plat- 
form carrying his sample of his new 
design of electric iron. He gave a 
dramatic demonstration of its wonder- 
ful qualities, its lightness, its tempera- 
ture control and its construction fea- 
tures. He put on a terrific sales talk 
and ended up with, “Gentlemen, that 
will be the iron you will sell next 
year.” 

The chief engineer staked his whole 
job and future on the success of his 
sales talk at this annual meeting. For- 
tunately for him he gave the men an 
excellent talk and they howled with 
enthusiasm and wanted to know when 
the company would be in production 
on the new design of iron. The sales 
manager's face went red, the vice 
presidents were terrifically angered. 
They threatened to fire the chief en- 
gineer. But when the smoke of battle 
cleared, the company had launched a 
program for manufacturing the new 
design of iron which the chief en- 
gineer had developed. 

As an epilogue to the story, that 
friend of mine is now vice president 
in charge of engineering in a com- 
peting company. He has a swell job. 
He gives his men the kind of a deal 
he should have gotten in his old job. 
He is a great success. He is getting 
a continuing flood of new ideas from 
his men, and they get rewards for 
them. 

One can “go places” on the open 
road. Similarly, a company with open 
minded management “goes places.” 
The word “no” contains only two let- 
ters and can be spoken more emphati- 


cally and quickly than the word “yes,” 
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Month-after-month operation under 
continuous load is a grueling measure-of- 
quality for any type of gearing. Cone- 
Drive gears can take it. 

Knowing this, The Vulcan Copper ond 
Supply Compony specified Cone-Drive 
double-enveloping worm-gear speed re- 
ducers to turn the rotating impellers of 
their “Kennedy” Counter-Current Solvent 
Extractor. 

Impellers are turned continuously by 
18 standard 22” center distance 50/1 
Cone-Drive speed reducers. Worm speed 
is 6 rpm and output torque is 900 inch- 
pounds. 

Other factors that make Cone-Drive 
gears a ‘natural’ for chemical processing 
drives are: (1) compactness, (2) resistance 
to shock loads, (3) high load-carrying 
capacity, (4) minimum maintenance costs 
and (5) delivery as off-the-shelf units. 





IMPELLER TYPE PUMPS Hil POSITIVE DISPLACEMENT 
erases 20 miie LUBRICANT PUMPS 


up to 26 gpm 120 ft. head 1 pt. to 60 gpm 
basis: water “9 60°F 200 to 500 rpm_—‘i15 to 35 psi 








Over 400 Standard Models 
“LONG-LIFE” PUMPS 


ee e 
Servicing pump failures] __ 
e . Deen 
Down-time on equipment 
That's why rugged dependability is built into PIONEER 


AND ROLLWAY pumps—insuring month after month of 
continuous, trouble-free operation. 


PUMP COSTS 


(capacity-tested before shipment) 


POWER COSTS 
(high efficiency) 


INSTALLATION COSTS 


(over 400 standard models to “fit” your job) 


SPACE 


(no need for “oversize” pumps) 


@ Lubricants and coolants to abrasive liquids 

@ Mount above or below liquid level 

@ External or submerged 

e@ All conventional methods of mounting and coupling 


e@ Use your motor or ours 


Ask for complete Manual & Catalog # 46 


sets DeTROIT HARVESTER. 
vtech PIONEER PUMP ricision 





| Sans Souci continued 


which has three letters. But the nega- 
tive has never created anything. It is 
far more constructive for a manage- 
ment to assume that the idea is sound 
and then study it critically, first to un- 
derstand it fully and only secondly 
with the idea of ferreting out its short- 
comings, if it has any. The opposite 
approach means stagnation. Because, 
if the idea is accepted as being wholly 
wrong, it will not be studied to see if 
there is anything right about it. It 





will never be accepted. 

Often an individual bemoans the 
fact that his wonderful ideas are not 
| considered by management. The solu- 
tion to such a problem is not to per- 
mit the mind to dwell upon what it 
considers injustice but rather to con- 
centrate on finding ways and means 
by which other people might be in- 
duced to agree. Few people have time 
to listen to the individual who makes 
sweeping claims and derides others 
because they don’t agree with him. He 
has a chip on his shoulder and be- 
comes obnoxious to everybody. There 
is always the possibility of finding 
some way of putting the idea across, 
just as did the fellow who designed 
the new electric flat iron and is now 
vice president in charge of engincer 


ing. 
Assumptions Versus Facts 


Often it is merely assumed that a 
certain individual possesses superior 
abilities and qualifications. The basis 
for such assumptions may be a pleas- 
ing personality, ability as a glib talker. 

It is amazing how many of our de- 
cisions are made upon assumptions 

| that have absolutely no basis in fact 

| Lam reminded of Dr. W. R. Whitney, 
that wonderful scientist who founded 

| the General Electric Research Labora- 
tories and who was in charge of those 

| laboratories for many years. I was 
sitting in his office one day and he 
began telling me about a walk that he 
had taken along the seashore. I have 
forgotten some of the unimportant de- 

| tails, but in substance, this is what he 
said: 

“I am always attracted by the beauty 

| of sea shells. They have a pearl-like 
lustre and every shell is different. I 
| gathered a few especially interesting 
shells in my walk along the shore two 
weeks ago and I started to think about 
their chemical composition. The nat- 
ural conclusion would be that the 
sea shells are largely calcium. And as 
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Where ordinary relays won't do... 







For example-the 


AMETRON 


Electronic Scale 


P. CLARE & CO. 
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AMETRON Electronic Crane Scale which weighs 
the load in transit... prints exact weight on tape, 


tickets or ledger cards... 


Because weighing and transporting operations can be performed 
Streeter-Amet AMETRON Electronic Scale 
permits tremendous savings in production time. 


simultaneously, the 


Such savings can only be maintained, however, because all 
the components of this highly specialized device can be counted 
on for sustained accuracy under heavy-duty operating condi- 
tions 

Ordinary relays would not meet such rugged operating con- 


with minimum maintenance requirements. 


ditions. Clare Relays were selected by Streeter-Amet engineers 
because of 
% Sustained accuracy of operation under difficult 
operating conditions. 
%* Ability to withstand wide variations in 
temperature range. 


FIRST IN THE 
INDUSTRIAL FIELD 


all in the crane cab. 


% Long-life dependability. 


% Small size for compact installation. 


Clare Relays have been the choice of Streeter-Amet engineers 
for many years in every type of electronic weighing device. If 
you manufacture a precise, quality product . . . one which calls 
for utmost relay performance . . . it will pay you to investigate 
Clare Re lay s. Sales engineers, fully expe ri nced in every type 
of relay problem, are located in principal cities for consultation. 
Call them . . . or write C. P. Clare & Co., 4719 West Sunnyside 
Avenue, Chicago 30, Illinois. In Canada 


Materials Ltd., Toronto 13. Cable address: 


Canadian 
CLARELAY. 


CLAIRE WELANS 


Type GAC Relay three of whi 


Line 






xz ; \ " ‘ 
a é . Desk model: AMETRON plinier 
mechanism whict es CLARE GA 








Hydraulics Fat More Dig 
In a Viqger/ 


Sans, Souci . .continued 


I played with one of those shells, I 
suddenly realized that I was assuming 
that the shell was largely calcium in 
the form of calcium carbonate. Then 
I began to search in my mind for a 
basis on which I might have drawn 
that conclusion and I realized that I 
had simply jumped to the conclusion 
and that the conclusion in fact was 
nothing more than an unsupported 
assumption. I decided to put the shell 
to the test so I put it in a beaker filled 
with acid that would dissol: 
carbonate. 

“There on that shelf,” said Dr. 
Whitney, pointing to it, “is the shell 
in its beaker. It still looks exactly the 
same as when I put it in there. I was 
totally wrong.” Then Dr. Whitney 
talked about the mistakes we make by 
assuming that conclusions are facts. 

It is only too easy for the human 
mind to jump to conclusions and make 
assumptions. The mind demands ex- 
planations for any and every phe- 
nomena and is impelled to make as- 
sumptions that will explain questions 


calcium 


The famous FOUR 
BOLT Design 
HYDRECO Hydraulic 
Pump os installed in 


Deluxe Pippin Excavator, built by Cone Auto- 
matic Machine Co., Inc., Windsor, Vt., and 
distributed by PIPPIN CONSTRUCTION EQUIP- 
MENT, INC., White River Junction, Vt., digs 


and answer problems. In fact, the nat- 
ural mental procedure is to make an 


photo at left. 
Digs 10-foot trench without moving tractor. 


Yes, the PIPPIN Digger is 


The HYDRECO Hollow Plun- 
ger Control Valve. 


The HYDRECO Cylinder con- 
trolling the dipper. 


OW Powernd by, 
HYDRECO 
HYDRAULIC EQUIPMENT 


The new Pippin Digger does the work of many 
strong backs without a drop of perspiration... 
and it’s HYDRECO Oil Power that supplies the 
muscle and wrist action! The operator simply 
flips his controls and digs a precise trench, pit or 
excavation. Whether the surface is level, rough 
or sloping he can control his work at all times. 

The famous Hydreco Four-Bolt Pump deliv- 
ers the power...seven Hydreco Cylinders pro- 
vide the linear motion for each function... the 
Hydreco Selector Valve enables the operator to 
stabilize the digger and operate the dipper stick 
with a single hydraulic circuit. Throttling is ac- 
curate, there are no momentary load drops and 
the dipper stick goes when and where the oper- 
ator wants it! 

Design your circuits around HYDRECO! 
Pumps 3 to 130 gpm....Motors to 52 hp.... 
Hollow Plunger Control Valves 5 to 80 gpm... . 
a complete line of single-acting, double-acting 
and telescoping Cylinders for operating pressure 
to 1500 psi. Write today for full information on 
HYDRECO Oil Power. 


HY DRECO wiision 
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to 10’ depth; lift 12’; reach 16’; swing 1214’. 


assumption and then gather facts, 
fancies and interpretations that will 
finally establish a proof of the assump- 
, tion. At least, a “proof” that is satis- 
factory to the mind of the individual. 
This is perhaps the greatest pitfall 
there is. There is a tremendous temp- 
tation for the mind to interpret any 
event in such a manner that it will 
substantiate a prior assumption. If a 
new political party comes into power 
there are always many who will pre- 
dict disaster in some form or another. 
The most common form of disaster is 
a depression. So intent will those 
minds be set upon having an economic 
depression after the new party takes 
power that any and every event will be 
interpreted as a sign that the depres- 
sion has arrived. In fact, the event 
may have not the remotest relation to 
the economic condition of the nation, 
yet the depressionist will hail the event 
as proof positive of his prophecy 
In our engineering design work we 
face the ever present danger of making 
assumptions in order to prove our 
point or making assumptions which we 
call facts and proving them by warp- 
ing subsequent facts, data or thinking 
Years ago I was in a shop where 
we were building the prototype of a 
small turbo generator unit. The shaft 
| of the turbo generator had two bear 
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Sans Souci continued 


mgs with the turbine wheel overhung | T H E | N S : D E S TO RY @) N 


on one end and the generator rotor 
overhung on the other end of the 
shaft. One of the engineers was ex- 
tremely critical of everything the de- 
signer of the machine had done. Even 
before the machine was assembled, 
this critic loudly proclaimed that it 
would be impossible for the shaft to 
run true because of the deflection 
caused by the over-hanging load on 
each end. This critic was extremely 
gleeful when it was found that the 
commutator on the armature ran out 
more than 20 thousandths of an inch. 
“Just as I expected,” yelled the 
critic, “Any good designer knows that 
you cannot over hang a load like that 
and expect the shaft to run true.” 
Then there followed a long dis- 
cussion on what constitutes good de- 
sign for a small turbo generator unit. 
As proved by later events, the orig- 
inal design was good. In fact, I 
thought it was very good and I always 
admired Mr. Darling, the designer, 
for having turned out a very fine com- 
pact, strong machine. When we found 
the commutator running out, the next 
step was to discover what caused it to 
run out. We took the armature off 


and, lo and behold, the shaft was run- the ALL Way Balanced Dual-Vane 


ning true. We checked the tapered 


armature spider and the ground taper 
on the shaft and both seemed to be 
perfect. The critic was in great 


ecstacy. “What else did you expect?” 
he cried. “It is the deflection of the H Y D RAU LI Cc PU MP 

shaft when the weight of the armature ‘ 
gets on it that causes the run out. The One look at the inside of a DUDCO Pump 
shaft simply bends and warps the tells the story of efficiency through fully 
armature around.” balanced construction. Note how, at all 


Kt didn't taken Mr. Darling long times, the Dual-Vanes provide a double 
to show by computation that the de- 


flection of the shaft was absolutely barrier to slippage and lost power. These 
negligible. It was fihally discovered DUDCO Vanes are individually balanced 
that a spring washer against which the to closely follow the cam ring contour with- 
inner end of the armature bore, was out wear-producing thrust ... their unique 


the cause of the run-out. When this displacement action provides an extra 15% 
manufacturing defect was rectified the 


° 
machine ran beautifully. And for to 20% added volume. 


many, many years those turbo gener- Featuring starting torques Smooth, non-pulsating DUDCO power, de- 


ators did wonderful service on many higher than running torques, 4. : . ‘ 
: vering 2000 psi for continuous operation, 
steam locomotives. The moral of this DUDCO has long been recog- g P ts 


lesson is that the critic hed made se nized as the most efficient frequently doubles the capacity of less effi- 


. . Fluid Motor in the tield. Stand- : : ae 
assumption and then interpreted every ard models from 180 Ib in to cient hydraulic circuits. Standard models 


subsequent phenomena as proving his 14,400 Ib. in. from 3 gpm to 120 gpm. 
assumption. 


The quaint expression is “The wish D U D C oO 

is father to the thought.” Likewise, DIVISION 

the wish is the father to the proof THE NEW YORK AIR BRAKE COMPANY 
of the correctness of a wrong assump- 


tion. —G.F.N. 1712 EAST NINE MILE ROAD e HAZEL PARK+ MICH. 
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Travels Over | 
Roughest Ground... 


WISCONSI t -Powered 
CARMICHAEL 


Speep LIFT 


Those big rubber-tired wheels up front are there for a 
reason. Wheels permit fast handling over rough ground, 
also help relieve weight strain on weak floors. Carmichael 
Speed Lift is built by Texas Metal and Mfg. Co., Inc., 
Dallas, Tex., powered by a Wisconsin Heavy-Duty 
Air-Cooled Engine. 


This widespread acceptance in the industrial field is 
backed by features that contribute to reliability. For 
example, you get tapered roller bearings at both 
ends of the crankshaft, eliminating all thrusts . . . 
foolproof air-cooling in all temperatures .. . an 
easily-serviced outside magneto with impulse coupling 
for easiest any-weather starts . . , heavy-duty 
construction, top to bottom, 


Write today for the new 64-page application 
and specification booklet covering all 4-cycle 
single-cylinder, 2-cylinder and V-type 4-cylin- 
der models, 3 to 36 hp. 


WISCONSIN MOTOR CORPORATION 


World's Largest Builders of Heavy-Duty Air-Cooled Engines 
MILWAUKEE 46 WISCONSIN 


A 7657-% 





*Decibel (db) tolerances in gears can be 

important—and if your gear needs call for 

minimum db tolerances—for silent operation— 

you'll be interested in the unique “extra service” 

offered by The Cincinnati Gear Company: scien- SPUR 
tific sound inspection. Each gear you order can be WORM 
individually sound-checked with modern electronic INTERNAL 
testing equipment for the most exacting noise limits, SPIRAL BEVEL 
under a specified load and RPM. No guesswork—the HELICAL 
exact decibel noise ratio is registered on the digl HERRINGBONE 
pictured—your assurance of truly silent gear opera- *CONIFLEX BEVEL 
tion. Inquire today for complete details. SPLINE SHAFT 


*Reg. U. S. Pot. Off 











ENGINEERING 


ABSTRACTS 


High Temperature 
Properties of 

Glass Fiber Phenolic 
Laminates 


Abstracted from “The Trend of Complete 
Aircraft and Guided-Missile Structures 
Toward Reinforced Plastics” by William 
E. Braham, Zenith Plastics Company. 
Aeronautical Engineering Review, Septem- 
ber 1953. 
THE EFFECTS OF elevated tempera- 
tures on the metal alloys used in air- 
craft primary structures are well 
known dnd are recognized as detri- 
mental to the efficiency and safety of 
the aircraft or guided missile. Im- 
provements in these metals are re- 
quired, or new materials usable for 
primary structures must be developed. 

In the development of materials 
that would be suitable for primary 
aircraft structures and guided missiles 
—particularly those operating above 
the speed of sound—reinforced plas- 
tics (glass fibers impregnated and 
laminated with synthetic resins) have 
become an important factor. Some 
of the test results achieved with these 
materials, Figs. 1-3, have been com- 
pared with metals that have been ac- 
cepted and used in the construction 
of aircraft and guided missiles. In 
Fig. 1, data illustrate the specific ul- 
timate tensile strength—ultimate ten- 
sile stress divided by specific gravity— 
of seven sheet materials and the 
variation of this property with tem- 
perature. By use of specific strength 
and moduli of elasticity, materials can 
be compazed on an equal basis. 

The data shown for the reinforced 
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Fig. 1—Specific Ultimate Tensile Strength 
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... for smoother 
Performance and § 
Peak Dependability 


BY 
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Ford engineers and technicians, in developing the 
now-famous Fordomatic and Mercomatic transmissions, chose 
Velvetouch for both units. 

All-metal Velvetouch has a long life...it insures a smoother, 
more dependable transfer of power and it won't deterio- 
rate in oil like ordinary friction material. 

These field-proven Velvetouch advantages are recog- 
nized by experienced design engineers in all industry. For 


A 


ARE STANDARD EQUIPMENT ON 


FORDOMATIC AND MERCOMATIC 


TRANSMISSIONS 
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whether it's the clutch in a delicate computing machine, or 
the avtomatic-transmission on a multi-ton tractor or tank... 
they know that all-metal Velvetouch is our answer to estab- 
lished operating excellence. 

Our technicians will be glad to work with you in solving 
your clutch and brake problems. Just call our nearest 
office, or write The S. K. Wellman Co., 200 Egbert Rd., 
Bedford, Ohio. 


THE S. K. WELLMAN CO. SALES OFFICES AND WAREHOUSES 


* ATLANTA—119 t4th St..W.E., 
Atianta 5. Georgia 


* CHICAGO 1800 South West- 
ern Ave.. Chicago 8, lilinois 

* CLEVELAND —200 Egbert Ad.. 
Bedtord Ome 


* DALLAS — 3407 Main Street, 
Oates 1, Texas 
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* SAN FRANCISCO - 424 Bryant 


16622 james 
Street, San Francisce 7, Caiit. 


** DETROIT 
Couzens Highway. 
Destro 21, Mich. 


*LOS ANGELES 1110 South . 
St..Les A 18. Cal TORONTO, ONTARIO — The 


S. K. Wellman Co. of Canada, 
* PHILADELPHIA 1545 West Ltd., 2839 Dufferin St 
Belfield Ave. Philadeiphia 
** WASHINGTON -1101 Vermont 
Ave... W., 
Washington 5.0 C 
** EXPORT DEPARTMENT 8 South Michigan Ave.. Chicago 3. IMinots 
* SALES OFFICE AND WAREHOUSE ** SALES OFFICE 


* PORTLAND636 WN. W. 16th 
Ave.. Portiand 8, Oregon 
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MARSH research leads again 
with a new improved quality 
impregnated mechanical leather! 











Marsh leads in better Leather 200 400 600 600 1000 


Temperature, F 











Packings, because — 





; Fig. 3—Specific Compressive Yield 
Only packing leather spe- Strength 


cifically tanned to Marsh 


rigid specifications is used. Cup Packing V Packing plastic materials are for glass fiber 
phenolic laminates. A review of these 
Marsh continuing research data, obtained from sheet stock ex- 
on impregnations and qual- posed 4 to 2 hr, reveals that the 
ity control give you new strength properties of aluminum and 
; magnesium sheet alloys fall off rapidly 
U Packing Flange Packing | above 300 F. The most promising ma- 
terials for use above 300 F appear to 
be titanium, stainless steel, and glass 
fiber phenolic laminate. In sheets of 
equal weight, glass fiber phenolic 
new, tougher — wear, age and laminates compare favorably with 
extreme temperature resistant Diaphragm Washer metal-alloy sheets on a stiffness basis, 
but the shear strength and modulus of 
which combine resilience and ENGINEERING AND the glass fiber phenolic laminates are 
es poorer than the metals. However, be- 
tightness with low friction. CONSULTING SERVICE cause of the inherent ease of construct- 
ing glass fiber sandwich components, 
this characteristic can be overcome. 
Many advantages have been found 
in the use of reinforced plastic materi- 
naptha, alcohol or other als for high-performance aircraft and 


packing material values — 
to improve the efficiency and 


acceptance of your products. 





Marsh research has developed 











— mechanical leather packings 





If you seal oil, water, air, 
FEATURES: Low coefficient of friction vacuum, gas, gasoline, 
— both static and running, greater 
wear resistance, tighter sealing, 


fluids, osk Marsh for field guided missiles. These materials are 
less expensive to mold than metals, 
and more easily produced in tapered 
thickness for aircraft structures. They 
@ Write for Engineering Handbook and technical literature are easier to service and maintain in 
the field, and are resistant to the cor- 


C.W. MARSH COMPANY _ I irises Sircate facts hydraulic 


better high and low temperature 
stability, improved lubrication poten- engineering service. 
tials, longer life. 


fluids, lubricating oils, and air at 
high temperatures. The tapered thick- 

* SALES OFFICES ; nesses that are required in most mod- 
75 E.WACKER DRIVE 101 PARK AVE.,ROOM1730 1900 EUCLID AVENUE ern aircraft wings and tail surfaces 
CHICAGO 1, ILLINOIS NEW YORK 17, NEW YORK CLEVELAND 15, OHIO can be produced from reinforced plas- 


Main Office and Factory...Muskegon, Michigan 
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Engineering Abstracts . .continued 
tic materials with semi-skilled labor 
and inexpensive equipment. Molds 
and tools for forming the aircraft 
structures are less costly than equiva- 
lent tooling required to form metals. 
Less space and fewer complex assem- 
blies are needed to produce a rein- 
forced plastic structure, because com- 
ponent plastic parts can be easily 
bonded to their parent material under 
almost any atmospheric conditions, 
without the use of special equipment. 


Dimensional Tolerances 
For Steel Castings 


Abstracted from “Dimensional Tolerances 
for Steel Castings” by Charles W. Briggs. 
Technical and Research Director, Steel 
Founders’ Society of America, Cleveland, 
Ohio. Mechanical Engineering, August, 
1953. 
SPECIFICATIONS for structural and en 
gineering grades of steel castings arc 
based, primarily, on mechanical prop 
erty minimums rather than on chem- 
ical limitations, such as the SAE and 
AISI series of steels. The customer 
indicates what properties he desires, 
and the steel foundry uses the best 
combination of chemical elements 
that, in its opinion and experience, 
will produce the properties required. 
In some cases, purchasers of steel 
castings construct—or have constructed 
for them—the pattern equipment of a 
part. However, prior to submitting 
the pattern to the steel foundry, it is 
believed advisable that information on 
pattern construction should be pre- 
sented. 


Patternmaker's Shrinkage Toler- 
ances. The contraction effect, which 
accompanies solidification, is compen- 
sated for by making the pattern larger 
by the amount of shrinkage character- 
istic of the metal used, the casting 
design and mold construction. 

The molding methods employed by 
two foundries may be so different that 
entirely different shrinkage allowances 
would be required for the same pat- 
tern. Also, the casting design may be 
such that, because of hindered con- 
traction, it is possible to have several 
different shrinkage allowances in one 
pattern. 

Patternmaker’s shrinkage is usually 
reported in, fractions of an inch per 
foot; therefore, shrinkage values vary 
from 3% to py in. per ft. 





ELLIPTICAL 
CORING 


Radi! 


AND FULETS 
SMOOTH 


SuRFACES 


BOSSES 


ROUND 
CORNERS 


SHARP 
CORNERS 


THE HIP BONE 
iS CONNECTED 
poems. | ey de), | 


Ingenious surgical appliances for broken 
bones are fabricated by the same proc- 
ess that produces millions of turbine 
blades and buckets for jet engines. 
Called the Microcast Process, this pre- 
cision investment casting technique was 
originated to cast non-machineable al- 
loys for the dental and surgical fields. 
Today, it is producing parts and com- 
ponents not only for aircraft power 
plants, but for a growing list of indus- 
trial and consumer products as well. 


Microcast offers unusual opportunities in the mass 
production of parts and components. Functional 
improvements in design are possible. Machining op- 
erations can be reduced or eliminated entirely. And 
a wider range of metals and alloys can be used. Find 
out today how the Microcast Process can fit into 
your product's picture. Write for complete details. 


New color motion picture on Microcast is now available for showings 


THE ORIGINAL PROCESS FOR MASS PRODUCING PRECISION INVESTMENT CASTINGS 


microcast 


MICROCAST DIVISION, Austenal Laboratories, Inc. 





The figure often used is yy in. per 224 East 39th Street, New York 16, N.Y. * 7001 South Chicago Avenve, Chicoge 37, lil. 


Product Engineering — November, 1953 269 





; “hg oe 
rd ee 
« + a . . 
a4 / @ ; ? 
esses ae 
tm 
ve Fe KCE® 
‘a ACILI 
d » oy ae 
) Pie ree 


ie SereeTe 
uaF 


, | 


i i | 
} | / 
YT, / 


pet 1S 


@ Large or small, you get the benefits of high 
production rates and big volume output at 
FAIRFIELD—the place where fine gears are pro- 
duced EFFICIENTLY and ECONOMICALLY 
to meet your specifications. For more than 
thirty years, Fairfield has been one of America’s 
largest independent producers of precision- 
cut, automotive type gears and a DEPENDABLE 
SOURCE OF SUPPLY for customers through- 


out the country. 


Get acquainted with the service Fairfield 
offers — unexcelled facilities in a new and 
ultramodern plant for producing Spur, Herring- 
bone, Spiral Bevel, Straight Bevel, Hypoid, 
Zerol, Worms and Worm Gears, Splined 
Shafts, and Differentials in a wide range of 
sizes and capacities. 


ENGINEERING SERVICE — Fairfield engineers 
are qualified to make expert recommenda- 
tions on your gear production requirements. 
Inquiries are invited. 


Fine Gears Wade to Order for: 
TRACTORS * CONSTRUCTION MACHINERY + ENGINES 
BUSES + FARM IMPLEMENTS ¢ MINING MACHINERY 


DIESEL LOCOMOTIVES * MACHINE TOOLS * AIRPLANES 
HEAVY DUTY TRUCKS «© OJL FIELD EQUIPMENT 


EMRFIRLD 


2305 S. Concord Road Lafayette, Indiana 
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ft, but its universal adoption would 
lead to trouble and errors in casting 
dimensions and tolerances. 


Draft. The amount of draft de- 
pends upon the size of the casting, the 
method of production, and whether 
molding will be by hand or machine. 
Machine molding requires a minimum 
amount of draft. In green-sand mold- 
ing, interior surfaces usually require 
more draft than exterior surfaces. Un- 
der normai conditions, the amount of 
draft recommended is not less than 
one deg, or approximately yy in. per 
ft. This allowance normally would be 
added to design dimensions, but an 
effort should be made to maintain 
metal thickness. 


Castability 


Minimum Section Thickness. The 
rigidity of a section often governs the 
minimum thickness to which a section 
can be designed. There are times, 
however, when a very thin section 
will suffice, depending on strength and 
rigidity calculation. 

Metal cools as it runs in a section 
through a mold. Thus, a thin section 
close to the gate that delivers the hot 
metal will run; the same thin section 
at a distance from the gate may not 
run. Since the cesign engineer has no 
‘snowledge of the location of the gate, 
a minimum thickness of 4 in. must 
be suggested for design use. 

It should be pointed out that steel 
flows best for a given thickness in a 
narrow, rather than in a wide, web. If 
the } in.-thick section is longer than 
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Fig. 1—Minimum thickness of sections as 
a function of their largest dimension. 
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12 in., then the minimum thickness 
should be increased in accordance with 
the values in Fig. 1. This chart repre- 
sents the best of design conditions, 
wherein molten steel enters at one po- 
sition on the casting and must run the 
lengths prescribed on the chart. Pro- 
visions may be made by the foundry- 
man, through the application of spe- 
cial techniques, to pour even longer 
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members through thinner sections than 
indicated by the graph. 


Casting Dimensional Tolerances 


Casting Finish Tolerances. Casting 
dimensional tolerances are closely 
aligned with patternmaker’s shrinkage 
and the hindering of the contraction 
of steel castings through mold and 
casting resistance. Studies on free and 
hindered contraction can guide engi- 
neers concerning those tolerances that 
may be expected on steel castings that 
are not machined. The tolerance val- 
ues have been based on the longest 
dimension of the casting. It is realized 
that length is not the controlling fac- 
tor; nevertheless, the use of the largest 
dimension is a convenient value for 
ready use to the engineer. 

If it is remembered that the toler- 
ance may vary, depending on the type 
of hindered contraction encountered, 
then Table I on dimensional tolerances 
will be useful. 

It is suggested that the average 
value be used, and in no case should a 
value below the minimum be used. 
The concise value is one that could be 
employed on casting designs that have 
been made by the foundry, and, be- 
cause of their experience with this 
particular casting design, a concise 
value can be met and maintained. 


Section Thickness Tolerances. Steel 
castings that incorporate low factors 
of safety, and are critically designed 
for maximum-strength weight-saving 
structures, may have specified restric- 
tions regarding certain or all casting 
sections of the part. This tolerance is 
+5 percent of the casting section for 
castings having sections up to 2 in. 
The section thickness tolerance is +10 
percent in sections greater than 2 in., 
or large heavy castings. 


Weight Limitations. Tolerances for 
weight limitations are specified only 
on castings that have been cast pre- 
viously and for which a weight has 


Table I—Dimensional Tolerances 
for Steel Castings 
Not to be Machined 





Tolerance Between 12 and 
36 in. 





ORR Ss Fi cseeseaat 0.06 + 0.006D 
eS ee ere 0.05 + 0.005D 
Minimum............ 0.04 +_0.004D 











TWO MILLION WITHOUT A FAILURE! 


ae 


parts: small connecting rods 


alloy: “600” series metal, a high 
strength bearing bronze that contains 
no tin 


quantity to date: over 2,000,000 
number of failures: none 
forged by: Mueller Brass Co. 


advantages: no bearing insert is 
necessary on either the wrist pin or 
crankshaft end because each rod acts 
as its own bearing. Dense homogen- 
eous grain structure, close dimensional 
tolerances and high mechanical 
properties often permit redesigning 
for weight savings as high as 15% to 
25%. “600” alloys have low coefficient 
of friction, high resistance to corrosion 
and tensile strength 2/2 times greater 
than cast phosphor bronzes. 


uses: compressors, outboard motors, 
small high speed gasoline engines. 
Best results are obtained if they 
operate against hardened, ground and 
polished shafts. 


600" SERIES ROD is produced 
in standard 12-ft. mill lengths and a wide 
range of sizes and special shapes. This rod 
has a fine, uniform grain structure and 
the mechanical properties are rigidly con- 
trolled in the cold drawing process. Scrap 
loss is greatly reduced in machining op- 
erations because of the complete absence 
of defects. For complete information, 
write us today. 








MUELLER BRASS CO. 


PORT HURON 17, MICHIGAN 
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Table 1l—Guide to Machine-Finish 
Tolerances 
Rings, spoked wheels, spoked gears, circular- 
shaped castings 


U Ss E Casting Allowance 


Diameter on outside 


fi Wrels ares 


I p to 18 
e . 18 to 3 
72 to 108 


for these plus advantages 


108 and up 


Bore Allow ance 
Diameter on bore 
; . in. radius, in. 
GREATER STRENGTH is offered by Avon's new 
Fusionweld process because of the complete uni- 
formity of grain structure found throughout the 
entire tube wall, including the highly critical welded 
area. This feature eliminates the need for bonding 
with another metal, also eliminates the internol 
stresses resulting from variables in expansion co- 


efficients where rapid temperature changes are been established. The reason for. this 


‘involved. Fusionweld thin-wall steel tubing now can is that estimated weights are often at 


be employed as a Sttisfactory, low cost substitute considerable variance with actual 
in most electro-thermal tubing applications with . weights. After the weight has been 
absolute confidence in the end results. ’ established on a particular casting, 
this weight will not vary by +10 per 
cent. 


ADDED DUCTILITY of Avon Fusionweld thin-wall 


steel tubing provides new ease of forming even i i a Ye ia 
Machine-Finish Tolerances. The tol- 


erance to be added to the casting sec- 
tion for machining purposes will de- 
pend entirely on the design of the 
casting. For example, a ring gear may 
require a greater machine-finish toler- 


ance than a spoked gear. 
SMOOTHER 0.D. tor fine finish brass or chrome Again, definite values of machine- 


plating is offered in all Avon Fusionweld tubing for finish tolerance cannot be established 
electrical fixture manufacturers. for all casting designs, but guides can 
be suggested to designers. Such guides 
MORE ECONOMICAL—Avon Fusionweld guar- have been prepared and are presented 
antees a very definite price advantage coupled in Table II. 
with greatly broadened usefulness and new savings 
which now can be affected in fabricating opera- 
tions—with far greater freedom from scrap loss. 


the most coniplicated shapes due to our new con- 
trolled method of annealing in special atmospheric 
furnaces. This important characteristic insures lower 
‘scrap loss in fabrication and superior performance 


in most electrical sheathing applications. 


Location Points. Locations to be 
used by the machine shop are impor- 
tant items frequently neglected until 
the casting is made. When possible, 
they should be indicated on the draw- 
ing, so that castings may be checked 
satisfactorily, always from the same 
reference point, by the pattern shop, 
the foundry, and the machine shop 


POT VICIC \ An effort should be made to place 
ON Mi i ) \ them on the same side of the parting 


: ) i] COT line. They should be situated so that 

LL : . i they will not be influenced by a shift 
Za of a core, the cope, or the drag. The 
ROCHESTER MICHIGAN points should be as far apart as the 
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%e" O.D. to Ye" O.D. Plain or Terne Coated. 
We can fabricate tubing to your requirements. 




















“lonesome part of @ 
popular product 


The hermetic motor—that part of a modern 
refrigerating unit the user never sees—is truly 


“out of sight ... out of mind.” 


And the fact that it is forgotten is a tribute 
to its design and construction, for here is a 
motor that must always function perfectly, 
while permanently enclosed in the compres- 
sor housing. The “forgotten” part of many of 
America’s most dependable refrigeration units 


is an Emerson-Electric Hermetic Motor. 


You can benefit from Emerson-Electric’s 63 
years of experience in motor design and 
production. If you have requirements in rat- 
ings from 1/20 to 5 h.p., or hermetic motors 
from ¥ to 20 h.p., Emerson-Electric has the 


right motor for you. Your inquiry is invited, 


THE EMERSON ELECTRIC MFG., CO. 


St. Lovis 21, Mo, 


Write for these “ 
Emerson-Electric 
Motor Data Bulletins 


Manufacturers requiring motors 
1/20 to 5 h.p. can profitably use these reference 
guides. Specifications, construction and 
performance data are included for these motors: 
449-A Capacitor -Start 449-E Oil- Burner 
449-B Split-Phase 449-F Jet Pump 


449-C Integral 449-G Blower 
() 449-D Fan-Duty 


EMERSON “> EL 


MOTORS:- FANS ~~ APPLIANCES 
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Geke DIAMOND HY RELAYS 


® 
-»-» FOR HIGHER 


VIBRATION 


Shown Actual Size 


Vibration resistance range of “Diamond H” Series R Relays has been 
more than doubled, extending now from 0 to well over 1,000 cycles 
per second at 15 “G's.” ~ 


Continuing engineering developments such as this are constantly 
broadening the adaptability of Series R Relays for a wide variety of 
applications . . . guided missiles, jet aircraft, fire control and detec- 
tion, radar, communications, high speed camera, geophysical and 
computer apparatus . . . and similar applications requiring positive 


operation under critical conditions. 


Hermetically sealed, miniature aircraft relays, Series R devices are 
basically 4PDT, but are also available in DPDT and 4PDT with two 
independent coils, either or both of which will operate the unit. 
Available with ali standard mounting arrangement;, including 
ceramic socket for interchangeability. Their design permits unusually 
compact grouping and provides a firm bond between relay and 
chassis. See us for special arrangements. 


In their field still the smallest 
and lightest, (1.6 cu. in., 3.76 
oz.) combining highest operat 
ing shock resistance (to 50 “G” 


contact loading, life expectancy 
is 10 million cycles or better. 


Operating time is 10 ms. or less; 


and higher ), widest temperature 
range (—65° to +200° C.) and 
greatest ability to break high 
currents and high voltages, Se- 
ries R Relays consistently oper- 
ate over 400,000 cycles without 
failure at 5 A. and go 3,500 or 
more\under 30 A. at 30 V., D.C., 
resistive. They carry voltages up 
to 300 D.C. at 4/10 A. for more 
than 400,000 cycles. With low 


drop out time 3 ms. or less. Coil 
resistances up to 35,000 ohms 
are standard; to 50,000 ohms 
available for special units. Sen- 
sitivity approaches 100 mw. at 
30 “G” operational shock re- 
sistance. Inter-electrode capaci- 
tance is less than 5 mmf. con- 
tacts to case—less than 2%mmf. 
between contacts, even with 
plug-in type relay and socket. 


continued 
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size of the casting permits, as this will 
“insure the most accurate results. Di- 
mensions, which have no finish allow- 
ances and are held to close limits, 
should be considered as the proper 
place from which to start development 
of tooling fixtures. 


Design Factors for 
Torque Converter 
Oil Coolers 


Abstracted from “The Development and 
Application of Oil Coolers for Torque 
Converters,” by R. P. McDonough, Gen- 
eral Motors Corp., Harrison Radiator 
Div., Presented at SAE National Tractor 
Meeting, Milwaukee, Wisc. September 
14-17, 1953. 

THE INCREASED USE OF torque con- 
verters has brought about the problem 
of designing compact, high perform- 
ance heat exchangers. Because of ele- 
ment slippage within the converter, 
heat developed from the power loss 
has contributed to the problem of seal 
maintenance and oil breakdown. To 
keep oil temperature down to a reason- 
able level, certain design factors must 
be considered to determine the size of 
the cooler required. 

The first design factor is to deter- 
mine the type of transmission oil 
cooler most convenient to use. If di- 
rect oil cooling is selected, it must be 
decided at what maximum ambient 
air temperature the equipment is to 
be operated. And included in this 
analysis must be the allowance for heat 
pick-up from the surroundings. If a 
radiator-water-cooled system is chosen, 
the maximum allowable water tem- 
perature must be known. In the latter 
case, the radiator design is affected, 
since the transmission oil and the en- 
gine heat loads are additive, thereby 
increasing the size of the radiator 
needed. 

The second design factor is the 
maximum oil temperature at the ex- 
treme condition. This temperature 
also must be considered in its effect on 
surrounding equipment and on per- 


Designed to meet all requirements of USAF Spec. MIL-R-5757B, 
they far surpass many. Bulletin R-150, giving basic performance 
data under varying conditions, is yours on request. Our engineers 
are prepared to work with you to develop variations to meet your 


sonnel space. About 300 F is con- 
sidered a reasonable maximum at the 
most severe cooling conditions. 

A third item for consideration is 
the rate of flow of the oil and that of 
the radiator water, if it is used for 
cooling. Flow rates and system pres- 
sures must be determined in designing 
the circulating pumps. Similarly, the 
water pump capacity should be com- 

















specific requirements. Tell us your needs. 


THE HART MANUFACTURING COMPANY 


206 Bartholomew Avenue e Hartford, Connecticut 
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Be sure 


designed right 


VIX-SYN Packings 
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Houghton’s special synthetic rubber moulding process results 
in a more compact, uniform structure and greater density, 
which assures longer packing life. These photomicrographs 
show the difference. 


Cross-section of average compound Cross-section of Vix-Syn compound 


Coarser, less dense pattern of rubber Fine-grain density of rubber through- 
is indicated in this photomicrograph out Houghton Vix-Syn Packing is 
of a standard packing compound, shown in this cross-section similarly 
magnified 240 diameters. Note iack magnified. This compact, homogene- 
of uniformity. ous quality means longer packing life. 


Houghton engineering service begins ai the drafting board, 
rendering needed aid to machine designers seeking the type 
and size of packing rings and adapters best fitted to hold 
pressures effectively. 


You can always be sure of getting the packing stability and 
uniformity you need, by specifying VIX-SYN rubber packings 
and “‘O” rings. Their resistance to heat, oils, solvents and gases 
means longer packing life over a wide range of pressures and 
temperatures. Increased manufacturing facilities mean prompt 
deliveries. For full details, ask the Houghton Man, or write E. F. 
Houghton & Co., 303 W. Lehigh Avenue, Philadelphia 33, Pa. 
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Straight-line motion problems 


with 

=\ 
CYLINDERS 
(air - hydraulic) | 


elevating « lowering ¢ 

pushing e pulling e 
tilting @ clamping e¢ opening e 
closing « knock-out operations 


From a smooth, delicate push on a testing machine 
to a rugged thrust on a press application, O-M 
Cylinders handle all straight-line motion problems 
with ease and precision Special interlocking 
mechanism eliminates needless tie rods, end caps 
. . Saves 1/3 INSTALLATION SPACE. Also 
assures better alignment, gives O-M the lowest 
coefficient of friction of any cylinder . . . smoother 
performance at low or high pressure regardless of 
length of stroke. End plugs tapped for universal 
mounting. Any one or combination of mounting 
brackets may be used to install . . . without dis- 
assembling or changing cylinder. Easily removed, 
inspected, repaired. 


Available in a full range of sizes (1'/,” to 8” bores) 
with standard, 2 to 1 or oversize rods. All ma- 
chined steel with bearing bronze, no castings. 
Completely interchangeable parts. 


cg 14-day delivery on most sizes 


VEL Send today for FREE catalog and complete 
: rd set of 34 and 14-scale templates showing 
mo 


all cylinders and mounting brackets. 


MAIL COUPON NOW! 
ORTMAN macnine co. 


! 

I 

1218 150th Street + H d, Indi 
[] Please send latest O-M catalog. 1 
Please send complete set of templates. | 
! 

| 





Name 

Company 

Address 

City Zone. . State . 


ee 
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mensurate with the allowable tempera- 
ture gradients through the engine and 
with the system pressure losses. Where 
cooling water is not available, a fan 
or blower of adequate capacity must 
be selected. To evaluate air horse- 


power requirements, it 1s usually wise | 


to plan on a mass air flow rate two to 
three times as great as the oil flow 
rate and at a static head of from three 
to six inches of water. This factor adds 
to an increased power demand on the 
engine. 


The fourth factor is the maximum | 


heat loss rate in the converter. Since 
the heat loss increases with the torque 
ratio, it is impractical to design a 
cooler for the stall condition. The 
usual design is for steady-state opera- 
tion with peak loads dissipated over 
subsequent short periods. But ex- 


tended periods of moderately high | 


torque conditions must also be con- 
sidered, such as in tractor and earth- 
moving operations The more fre- 
quent and sustained these periods are, 
the larger is the heat exchanger re- 
quired. 

In conjunction with the thermody- 
namic considerations, installation space 
is also important. Generally, the cooler 
should be as small as possible, avoid 
excessive weight, and minimize the 
total amount of oil required in the 
system. Best location of the cooler 
should also be considered. Overall 
requirement is to place the cooler 
adjacent to the transmission housing 
to keep the oil lines reasonably short. 

Since heat transfer’ rates from a 
metal wall at one temperature to an 
oil or air stream at another tempera- 
ture are low (in comparison with other 
common heat transfer mediums), the 
surface area of the wall in contact 
with the oil must be increased. This 


is accomplished by folding the metal | 


| WELDED DESIGN 
ELIMINATES BREAKAGE 
CUTS COST 78% 


INCE steel is a ductile material, 
it withstands shock loads without 
| fracture. Asaresult, toeliminate shock 
| failures, machine components can be 
| simply changed to welded steel con- 
| struction. At the same time, manufac- 
cure is made simpler, material cost 
| is less, and fewer manhours are 
| needed for production to cut costs 
an ayerage of 50%. 


| The Problem 
In the examples shown, breakage 
| in the flipper assembly created serv- 
ice problems for this company. 
| Because of limited clearance, it was 
impossible to increase wall sections. 


The Solution 

By converting to welded steel 
construction, the manufacturer was 
abletoeliminate breakage completely, 
yet cut his cost from $4.50 to $1.00 
per unit. The one and one half pounds 
less metal now needed actually pro- 
duces a stronger, more rigid assembly 
than possible before. The entire unit 
is produced in the shop without wait- 
ing for outside sources. With less 
machining and less cleaning, fewer 
manhours are required to turn out 
a more dependable product. 


Original Construc- 
tion — Cost $4.50, re- 
quired extra drilling 
and tapping. Weight 
7.5 pounds, 


Present Welded Steel 
Design — Saves $3.50 
ber assembly... 4 
78% reduction in cost. 
Takes 12 pounds less 
metal. Needs less ma- 

chining, less cleaning. 


back on itself or by fastening fins to | 


its surface. The conductance rate can 
also be increased by artificially induc- 


ing turbulence in the fluid stream | 


with sharp-edged obstructions. Both 
changes or compensations can be made 
at the same time. However, pumping 
power required will probably increase, 
but if velocities are kept low, the 
increase can be minimized. On the 
cooling air side, air flow requirements 
can be reduced by increasing the heat 
transfer surface with small increases 
in weight and size. Since the transfer 
rates on the water side of coolers are 
high (compared to oil or air), in- 


How to Design in Steel and Cut Costs 


Lincoln design specialists throughout the 
| Country are equipped to train product de- 
| Signers and production engineers on how 

to simplify designs for low cost manufacture. 
Design bulletins are also available by writing 
on your letterhead to Dept. 1307. 


THE LINCOLN ELECTRIC COMPANY 
Cleveland 17, Ohio 


THE WORLD'S LARGEST MANUFACTURER 
OF ARC WELDING EQUIPMENT 
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a special message for 
manufacturers of aviation equipment 
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creased surface or induced turbulence 






need a finish for 


light metal parts? IRIDITE 


are not generally considered. 
Materials used in developing heat 
exchanger designs consist of steel, 
aluminum, copper and copper-nickel 
alloys. Aluminum finds application 
where weight is a primary considera- 
tion and a better heat transfer surface 
is required. Copper-based metals are 
used where corrosion is a serious fac- 


tor. But generally, steel has been used 

because of its reasonable cost. ON ZINC AND CADMIUM you can get highly corrosion re- 

As a result of all the design con- sistant finishes to meet any military or civilian specifi- 

Raat De fe d fluid cations and ranging in appearance from olive drab 

siderations, heat transier an al through sparkling bright and dyed colors. 

friction test data on a dimensionless “ee ‘ 

comselation end overall besis have been ON CoppER ... Iridite brightens copper, keeps it tarnish- 
. ¢ BY free; also lets you drastically cut the cost of copper- 

obtained, making it possible to calcu- chrome plating by reducing the need for buffing. 

late oil cooler size required for any 
























Here’s the finish that combines corrosion resistance and 
paint adherence with extreme ease of application. It can 
be welded or soldered with no difficulty and presents no 
problem in “patching” scratches, marks or scraped 
sections. Here’s what you can do with Iridite: 
























ON ALUMINUM Iridite gives you a choice of natural! alumi- 









given set of conditions. Fig. 1 shows num, a golden yellow or dye colored finishes. No special 
the heat rejection characterisitcs of the racks. No high temperatures. No long immersion. 
single plate cooler as a function of Process in bulk. 

oil and water flow rates. Oil inlet ON MAGNESIUM Iridite provides a highly protective film 
temperature is 280 F, water inlet tem- in deepening shades of brown. No boiling, elaborate 






perature, 160 F. Plate size is 3 x 7 in., cleaning or long immersions. 








and SAE 10 oil is used in the test. AND IRIDITE IS EASY TO APPLY. Goes on at room tempera- 
The chart was plotted from data ob- ture by dip, brush or spray. No electrolysis. No special 
tained under controlled laboratory con- equipment. No exhausts. No specially trained opera- 






tors. Single dip for basic coatings. Double dip for dye 
colors. The protective Iridite coating is not a superim- 









































3000 ——7—— —>- posed film, cannot flake, chip or peel. 
3 
me a | | | fi 4 WANT TO KNOW MORE? We'll gladly treat samples or send you 
complete data. Write direct or call in your Iridite Field Engineer. 
7000 j q } He's listed under "Plating Supplies" in your classified phone book. 
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"WE HEARMILY 
RECOMMEND 


LUBRIPIATE 
LIBRICANTS" 


—soys PORTER-CABLE MACHINE CO., 
Leading mfrs. of portable electric tools 








a 





““LUBRIPLATE reduces drag, per- 

mits easy starting, quiet opera- 
tion and protects our machine parts 
against progressive wear. LUBRIPLATE 
is initially applied to our tools at the 
factory. For future lubrication by users, 
we secure LUBRIPLATE packed in tubes 
for distribution through our dealers.” 


For nearest LUBRIPLATE distributor, 
see Classified Telephone Directory. 
Send for free 56-page “LUBRIPLATE 
DaTA Book”’. . . a valuable treatise on 
lubrication. Write LUBRIPLATE DIVvI- 
SION, Fiske Brothers Refining Co., 
Newark 5, N. J. or Toledo 5, Ohio. 


REGARDLESS OF THE SIZE 
AND TYPE OF YOUR MACHIN- 
ery, LUBRIPLATE 
LUBRICANTS WILL IMPROVE 
ITS OPERATION AND REDUCE 
MAINTENANCE COSTS. 
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ditions and later substantiated through 
a series road tests. 

Fig. 2 shows the heat transfer char 
acteristics of a twenty-two plate alumi 
num cooler that uses air as the cooling 
medium. Plates are 3 in. deep by 22 
in. long. Air inlet temperature is 
100 F, oil inlet temperature —275 F. 
Oil used was SAE 10 grade. Heat 
transferred in Btu per min is plotted 
as a function of air flow for various 
oil flow rates. Air flow pressure loss 
is also given in terms of static pres- 
sure drop in inches of water, corrected 
to standard density. From the curve, 
air horsepower requirements can be 
determined. It is important to realize 
that with air cooled oil coolers, the 
heat transfer rate is very sensitive to 
air flow, while in water cooled oil 
coolers, the volume of air flow is usu- 
ally more than adequtae for cooling 


Im provements In 
Transistors 


Abstracted from “Are Better Transistors 
At Hand?” Aviation Week, September 14, 
1953, p 76. 

IN A TALK given before the recent 
Western Electronics Conference in San 
Francisco, Donald G. Fink, director 
of research for the Philco Corporation, 
stated that developments now in the 
laboratory stage appear to justify great 
new expectations for the transistor in 
the next five years. Laboratory de- 
velopments and experiments point to 
future high-power high-temperature 
units. 

When the transistor was first an- 
nounced by Bell Telephone Labs in 
July 1948, its many potential advan- 
tages fired the imagination. Some 
of these were: Long life; one voltage 
source; no warm-up time required; 
small size; and from the aviation in- 
dustry point of view, low power con- 
sumption. 

From the application standpoint, 
however, the transistor is surrounded 
by disappointments. Of the many com- 
mercial transistor applications fore- 
seen in 1948, only two have come 
to pass. One is the use of transistors 
in telephone exchanges; the other, 
in hearing aids. 

In performance, the only present 
claim to superiority that transistors can 
make over electron tubes is their effi- 
ciency in amplifying weak signals. In 
other respects, commercially available 
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transistors run a poor second to tubes. 
Fink cited examples ir. which the fol- 
lowing characteristics of transistors 
and electronic tubes were compared: 
noise; operating frequency; band- 
width; power rating; and operating 
temperature. 

Scientists are fast learning more 
about the principles underlying im- 
provements in transistor performance. 
For example, high-frequency perform- 
ance in the junction transistor is now 
known to depend on rigid control 
of the small dimensions; the junc- 
tions between the three elements of 
the transistor must be extremely flat 
and the middle element must be very 
thin. 

Transistor noise reduction depends 
upon getting high purity germanium 
initially, and then carefully controlling 
the amount of impurity added. 

Increased transistor power ratings 
require equal distribution of heat over 
larger areas of the junction to prevent 
hot-spots as well as construction tech- 
niques that will rapidly conduct heat 
away from the junctions. 

“Really high-power high-tempera- 
ture operation still awaits the devel- 
opment of a non-germanium transis- 
tor, probably one made of silicon,” 
Fink states. Silicon has been consid- 
ered a likely transistor material. for 
some time, but it is extremely difficult 
to obtain in the pure monocrystalline 
form needed for transistors. 

Fink expects this problem to be 
solved soon, however, resulting in a 
new family of transistors. These would 
effectively combine much higher power 
capabilities and no important tem- 
perature limitations. 

To obtain high-frequency perform- 
ance in some of the new experimental 
transistors requires building dozens or 
hundreds to get one unit with the de- 
sired characteristics. 

What is needed is a new family of 
transistors that not only have the de- 
sired improvements in performance 
but can also be manufactured reliably 
on automatic machinery. Some of the 
new experimental transistors show 
promise in this respect. 

For these reasons, Fink concludes 
that the future of the transistor de- 
pends not only on the solid-state phys- 
icist and chemist, but also on the 
development engineers who can apply 
their basic knowledge to a transistor 
design that can be mass produced by 


automatic machines. 
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STEEL PLATE 


HARDNESS TESTER $ 
BETTER INSTRUMENTS 


AN 4 Ames Portable Hardness 


Tester manufactured by Ames Prec 
Machine Works, Waltnam, Mass. is 


above. The dial is direct reading, indicating 
Rockwell A,B or C scale hardness 


on thicknesses up to 4". 


Frame of the Ames Model 4, and several 
other models, is machined from Speed 
Case (X1515) low carbon, open hearth 
steel plate, supplied in flame cut blanks, 
as shown at right. The machined frame 
is shown in lower view, after magnifier 


retaining arm (I) and dial support 
have been silver soldered to fr 
Speed Case has proved ideal for this 
application for three reasons: 


Available flame cut to close tolerance. 
(2) Ease of machining, longer tool life, 
more readily polished and (3) Superior 


physical properties rendering it 


ision 
shown 


(2) 


eme. 
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more 


suitable for a precision instrument. 


Probably one of the Speed Steels—Speed Case, Speed Treat or Speed 







Alloy—can cut your costs while improving 
your product. Send for literature 
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Letters should be addressed to The Editor, 
Product Engineering, 330 West 42nd St., 
New York 36, N. Y. 
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Safety Suggestions for 


Pneumatic Circuits 


| To the Editor: 


The article on “Pneumatic Safety 


| Circuits” by H. L. Stewart, which ap 


pears in the July 1953 issue of Produc! 
Engineering is, in general, an excellent 
and much needed article. The prob 
lem of machine control is one of th: 
most difficult and least understood by 


both safety engineers and machine de 
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Widely Used Where Ordinary 
Oil Lubrication Is 
Impractical or Impossible. 


EXCELLENT DURABILITY © CONSTANT 
CO-EFFICIENT OF FRICTION © APPLICABLE 
OVER A WIDE TEMPERATURE RANGE 
soibiris on camonzes @ OPERATE DRY, OR AT 
HIGH SPEEDS SUBMERGED IN WATER, 
GASOLINE AND OTHER LIQUIDS © EXCEL- 
LENT FOR CURRENT-CARRYING BEARINGS 


GRAPHALLOY muterials are also in wide use for oil- 
free, self-lubricating piston rings, seal rings, thrust? 
washers, friction discs, pump vanes etc. 


ene 


For applications requiring low 

electrical noise, low and con- m 
stant contact drop, high current 
density and minimum weer. 
Used for SELSYNS, DYNA- 
MOTORS, SYNCHROS, ROTA- 
TING STRAIN GAGE pick-ups 
and many other applications. 


Brush Holders and Coin Silver 4 


Slip Rings also available. ef 
GRAPHITE METALLIZING CORPORATION 


1012 NEPPERHAN AVENUE + YONKERS, NEW YORK 
CT Please send date on Grapholiey Oil-Free BUSHINGS. 


OTHER GRAPHALLOY 
PRODUCTS 


CONTACTS 


0 Send dote on BRUSHES ond CONTACTS 
NAME & TITLES 
COMPANY 


STREET ‘ 
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signers in relation to safety. 

There are, some weak- 
nesses in the various circuits which 
should be brought to attention, because 
of the vital importance of complete 


however, 


| safety in control circuits of this type. | 


In our own experience, we have had 
enough examples of improper opera- | 
tion of machines to make us extremely 


| conservative with respect to controls 


upon which a man’s safety depends. 
While the author points out the 
necessity of “fail-safe” operation, it 


| does not appear that in the develop- 


ment of the article adequate attention 
has been given to this feature. 

I have had 
study all of these circuits and to figure 
out what would happen in event ot 
failure of any of the various compo 
However, it is evident that jn 
some cases there is complete depend 
upon a 


not suificient time to 


nents 
series arrangement ol 
valves. In such an arrangement, ther 
is no protection for the ope rator il 
valves should stick in the operating 
position or be deliberately blocked 
open. We have found it desirable in 
such circuits to provide an interlock 
or cycling type of circuit which rx 
quires that all valves be restored to 
the normally closed position before a 
new cycle can be initiated, and this 


| at least, provides a check of the opera 
| tion of the valves once in each cycle 


It is also very desirable in the pre 


| vention of improper operating prac 


tices to arrange for simultaneous or 
nearly simultaneous operation of the 


Cf . : 
Constder 
these outstanding 
features of 


New Luster-on 
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The Chromate Finish For 
Producing Inhibited and 
Lustrous Finishes on 
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ing or finger marks 


immediately 
no stain- 
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COBRA 


} 
fer 
®@ Inhibited and lustrous finishes on 


copper, brass or bronze 


@ Use on solid or plated copper or 
brass 

® Cleaning and deoxidizing cop- 
per and brass parts 


@ Removing flux on soldered ports 


Luster-on — the first in the field 
and still the leader 


Write for full data sheets and send 
@ part for free processing 


*Patent applied for 
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starting buttons or valves. This makes 
it dificult for a for example, to 
operate buttons by one hand and one 
knee, or to have two men operate a 
device intended solely for one-man 
operation 

While the majority of operators are 
aware of the reasons for the installa- 
tion of safety devices, and are sufh- 
ciently alert in regard to their own 
safety, it is true that in many hours of 
operating experience an occasional op- 
erator may try various unsafe operat- 
ing methods. The safety engineer 
must be alert to such possibilities and 
must take precautions in control cir 
cuits that may seem extreme at the 
outset. 

In the case of machines that have 
such a relatively slow operating strok« 
that there is opportunity for a man’s 
hands to reach the danger zone befor« 
completion of the closing cycle, it is, 
of course, very important that the cir- 
p the machine 
rapidly if any control button is re 
leased. This is usually done by a brak 
ing mechanism, but it is not sufficient 
to place complete reliance upon me- 
chanical brakes, and a stop bolt should 
be included in the assembly to stop the 
machine completely if there is any 


cuit be arranged to sto 


mechanical failure of the normal 
clutch and brake or other actuating 
means. 

The ope ration of a stop bolt should 
be independent of the normal operat 
ing circuit. The bolt should be with- 
drawn at the beginning of the stroke, 
and should return to position to stop 
the machine in its closing cycle. Such 
a device, of course, does not give 
protection in the first portion of the 
stroke, but will serve to stop the mo 
tion of the machine at the end of a 
complete cycle and will prevent re- 
cycling. Where a series of valves is 
used, it is possible to use entirely 
separate valves actuated by the same 
push button or handle to provide a 
completely independent operation of 
the stop bolt. It is also possible, in 
circuits having a simultaneous opera- 
tion interlock, to secure this protec 
tion without separate valves. 

We have had sufficient experienc« 
with electrical control failure to make 
us extremely conservative in regard to 
electric interlocking circuits for safety 
purposes. Magnetic contactors som« 
times stick and sometimes rebound 
and close by themselves due to vibra 
tion perhaps aided by residual mag- 
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Whether your fastener requirements call for special bolts . . . 
standard ... you can get experienced cooperation and service 
from Buffalo Bolt. 

In using Circle ® specials ... you can often simplify product 
design... gain extra holding strength ... speed assembly... 
and cut your unit costs. 

In specifying Circle ® standard bolts . . . you get quality built 
in by modern methods and machines designed to meet your vol- 
ume demands. 

In both cases, you can depend upon the experienced counsel 
of a concern which is satisfactorily supplying leading industrials 
known for their purchasing and production efficiency. 

Let us discuss and demonstrate to you the many practical ad- 
vantages of dealing with Buffalo Bolt. Your inquiry will receive 
our prompt attention. 








BOUTECOMPANYa 
Division of Buffalo-Eclipse Corporatio. - 
North Tonawanda, N. Y. 
Sales Offices in Principal Cities 
@ prooucts — soirs + NUTS « 











The word “screw” is supposed to come from the Latin 
“serofa” which has been defined as “a digger,” from the 
habit of swine, who are fond of rooting up the earth with 
their noses. However, at least one man disagrees with the 
explanation. He figures that the etymologists have picked 
the wrong end of the pig. To him, the curly tail looks 
more like a screw than the nose does. Heads or tails, tra- 
dition has made the word part of the language. 

Today, Allmetal—maker of stainless steel screws, bolts, 
nuts, and many other stainless fasteners—owes its good 
name to a tradition of high quality and fast service. If 
you need anything from our line, just give us the word. 

Our 96-page catalog contains engineering data and 
weights as well as sizes and dimensions of stock items. 
If you want a copy, send us a note on your letterhead. 
Ask for catalog 53F. 
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netism, so that we are hesitant to place 
full reliance upon contactors. 

More recent contactors of very good 
design have been quite free of these 
difficulties, but there is always the 
possibility of failure in the control 
circuit or the switches themselves, so 
that it is necessary to have a recycling 
type of circuit which will check the 
contacts each time. In other words, 
every start button must be opened be 
fore a new cycle can be initiated and 
must be an electrical check on these 
contacts every stroke. 

Because of failures due to accidental 
grounding of the control circuits, it 
has become our practice to operate 
control circuits by a small transformer 
connected to the power supply of the 
machine to provide a reduced voltage 
for the control circuit. This trans- 
former is grounded, and there is a 
small fuse in the live line. With this 
arrangement, any electrical ground on 
the circuit will blow the fuse but will 
not actuate the machine. A similar de- 
gree of safety may be secured by the 
use of double-pole start and stop 
buttons. 

We are most appreciative of any- 
thing which can be done to improve 
safety in machine circuits, as this is a 
field in which there are many difhi- 
culties. Very frankly, we are still a 
long way from having the answers in 
much of our own practice. We would 
appreciate the opportunity of discuss 
ing control circuits with Mr. Stewart 
or with others who may be interested 

—-ALLAN L. Coss 
Safety Director 
Eastman Kodak Co. 


To the Editor: 

I want to compliment Mr. Cobb on 
his very fine letter and for the con- 
structive criticism that it contained. 
All of us should be safety conscious in 
the design of Pneumatic Circuits where 
there is any possibility whatsoever of 
injury to the operator, machine, or 
work piece if a failure should occur. 

While in this article I have tried 
to show some of the basic safety de- 
signs of various Pneumatic Circuits, J 
recall that additional safety devices 
could be placed in these circuits if the 
operation warranted. Nearly all the 
circuits shown in the article have been 
in operation for some time, and have 
proven extremely satisfactory in high 
production service. 

In designing Pneumatic Safety Cir- 
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Wirelon looks like a jewel, has the strength of steel 
and the toughness of nylon. It's a different kind 
of rope, made by a process in which nylon is 


extruded around Rochester quality steel cable. 


Wirelon has properties not found in any other rope. 
It has proved to be by far the best kind of rope 
for many uses, ranging from heavy duty in industry 


to increased salability of consumer goods. 


| 
5 
| 
4 


Can Wirelon do something better for you? Do your 
products or processes require cable which 

resists fatigue and wear, is good looking, easy to handle, 
strong and long-lived? Do you have a new problem 

which Wirelon’s stamina, safety and jewel-like 
handsomeness might solve? Write us on your letterhead 
and we will send you a sample of Wirelon, with 


specifications, so you can explore its possibilities 


Rochester Ropes, Inc. 


ROUTE 15, CULPEPER, VIRGINIA 


Rochester Hire Ropes —Vsed Wherever Quality © Smfro rlant 


WIRELON is a Rochester Quality steel wire core com- OPERATES RELIABLY in extremes of temperature. 
pletely encased in an extruded covering of nylon. 


SAFE, smooth, easy to handle 
RESISTS FATIGUE. In service where cable must endure - 
bending, Wirelon has up to 500 per cent longer life than SEWEL-LIKE and strikingly handsome. 
uncoated cable. SIZES: 3/64 to 1% inch diameter 


WITHSTANDS ABRASION, kinking, fraying and other wear. COLORS: natural nylon or many gem tones. 
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A Product of 
Electrocraft, 
Mukwonago, Wis, 
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CHACE 


BIMETAL 
CONTROLS 
THE 


FLY-KING 








FLY-KING, a constant, automatic instrument of destruction 
of flying insects, operates at a pre-determined temperature, pro- 
tects 15,000 to 20,000 cu. ft. in safety and is guaranteed, because 
of a strip of Chace Thermostatic Bimetal which controls the unit. 

In operation, the Fly-King is attached to a wall, up out of the 
way; its ceramic warming cup filled with a chemical supplied with 
the unit. A red pilot light indicates when the Fly-King is plugged 
in. It may be left connected permanently, the Chace Thermo- 
static Bimetal forever guarding its efficient and safe operation 

Under the warming cup at the top of the unit is a clay heat- 
ing brick (1) in which is mounted a strip of Chace Thermostatic 
Bimetal (2) and a contact spring (3). Each is fitted with an elec- 
trical contact point. An adjustment screw (4) contrcls the position 
of the spring. Current flows through the bimetal strip and spring 
when the contact points are closed, heating the element brick. 
As the temperature rises, the bimetal bends away from the 
spring. At 234 degrees F. the contacts separate and break the 
circuit. The bimetal then cools, the contacts close and the cycle 
is repeated to control accurately the evaporation of the chemical 
at its most effective rate. 

So accurate is the control, that a quarter turn of the adjust- 
ing screw will change the maximum temperature limit 5 degrees. 


This illustrates but one of the many applications of Chace 
Thermostatic Bimetal as the actuating element for temperature 
responsive devices. If your product responds to, indicates or con- 
trols temperature changes, actuate it with dependable Chace 
Thermostatic Bimetal. Write today for our 32-page booklet, 
“Successful Applications of Chace Thermostatic Bimetal,” con- 
taining condensed engineering data. 


W. M. CHACE CO. 
The mmorstalic B imetal 
1607 BEARD AVE., DETROIT 9, MICH. 
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cuits, there are usually two things that 
must be taken into consideration: first 
to make the circuit as fail-safe as pos 
sible; and second, to design it at a 
price. 

From a Safety Engineer's stand 
point, perhaps the second item does 
not seem at all important. However, 
in selling equipment, the price is al- 
most always a factor, and it is not too 
hard to design such equipment that 
will place you out of the buver: 
market. 

As for electrical devices in various 
Pneumatic Circuits, it would be almost 
impossible to design some of the more 
complicated circuits without using 
magnetic contactors, etc., in order to 
complete the various intricate opera 
tions. We find that there has been 
vast improvement in electrical controls 
in the past few years in order to meet 
these complicated requirements. By 
designing the circuit so that if any 
electrical failure should occur, the cir- 
cuit will be automatically shut off, very 
little trouble is usually encountered 

I would certainly like to be able 
to sit down and discuss these various 
safety devices with him. It is my 
belief that the more personal contacts 
that the designer can make with the 
user of safety devices, the better he 
can design these devices to meet all 
safety requirements. 

‘-H. L. STEWAR1 
Logansport Machine Co., Inc. 


Problem: Where to 
Find Insulated Screws? 


To the Editor: 


We are interested in obtaining 
sources for an insulated head %» ma- 
chine screw. The screw will have 135 
volts on it and the insulating material 
should withstand a torque of 2 in.-lb 
without cracking or chipping. 

Any information which you can 
supply to us will be appreciated. 

—E. A. FREED 
General Instrument Corp. 


Ed—tThis is a problem shared by many 
people in the electronics and electrical 
fields. At least two companies make 
what they call an insulated screw: The 
Hartford Machine Screw Co., Deer- 
field Road, Hartford, Conn.; and 
Reed and Prince Mfg. Co., 100 Dun- 
can St., Worcester, Mass. Or you 
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Channel Master’s two dipole system 
connected by Phenolite low-loss block 
insulated harness— makes possible the 
high gain and directivity of the Futur- 
amic broad band Yagi antennas. 
Illustrated: Futuramic Model 1173 
broad band Yagi antenna covering 
channels 7-13, Channel Master Cor- 


poration, Ellenville, New York. 





economical DHENOLITE. low-loss 
| 


block insulators...on 


famous CHANNEL MASTER TV antenna 


Channel Master’s famous Futuramic antenna combines Broad 
Band TV coverage with the high gain and directivity of the Yagi. 
Utilizing Phenolite low-loss block insulators— the Futuramic is the one 
antenna that solves today’s reception problem, yet will also receive 


tomorrow's VHF channels. 


This use of Phenolite is typical of its countless applications in the 
electrical field. Phenolite, about one-half the weight of aluminum, is 
the perfect insulating material for high and low voltage applications. 

It possesses an unusual combination of properties. Phenolite has 
great mechanical strength and high resistance to moisture; ready 
machinability; is unaffected by solvents and oils. It can be easily 
punched, sawed and sheared. Tough and with high impact strength, 


Phenolite is one of the strongest materials per unit weight known. 


Available in various grades and colors; in sheets, rods, tubes, and 


special shapes. Write for literature and engineering information— 


NATIONAL VULCANIZED FIBRE CO. 


Wilmington Delaware 
Offices in Principal Cities 


Since 1873 





the new molding material that’s 


Large molding is lid 
for beverage cooler 


both and GENTLE | 


Ace-Hide is a new rubber-plastic molding 
material designed to take a beating without 
showing it. Its toughness, smoothness, resil- 
ience and excellent chemical resistance have 
already led to wide-spread use for things like 
chair arm pads, scuff guards, acid pails and 
golf bag tops. 


Ace-Hide is a special blend of rubber with 
plastic, hence is light in weight and has good 
electrical and thermal insulating properties. 
Rigidity and impact strength (to 10.0 Izod) 
can be varied to suit. Takes inserts well. 
Surface is smooth, shiny. Does not develop 
flexing cracks, and ages well. Ace molding 
facilities offer wide range of sizes and shapes. 
We'll be glad to make specific recommenda- 
tions. Write today. 


Ace-Hide and many other hard and soft rub- 
ber, plastics, and rubber-plastic blends are 
described in 80 pg. ACE Handbook. Write for 
your copy today! 


E' rubber and plastic products 





AMERICAN HARD RUBBER COMPANY 
93 WORTH STREET + NEW YORK 13, N. Y. 
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might try an all-fabric or plastic lami- 
nate screw. Either the Sythane Co., 
6 River Road, Oaks, Pa., or the Taylor 
Fibre Co., Norristown, Pa., can give 
you further information. 


Reprints Wanted 
To the Editor: 


In your June, 1953 issue of Product 
Engineering, you have published two 
articles of great interest to me. 

I should like to know if reprints of 
these articles are available. The first 
article “Developments in Analysis of 
Lugs and Shear Pins” by M. A. Snel- 
con, Structural Methods Group Engi- 
neer and F. M. Hoblit, Structures 
Engineer, Lockheed Aircraft Corpora- 
tion is an extremely good article from 
the standpoint of design. The second 
article, of which I should like to have 
all seven parts, is “Insuring Your 
Progress Through Research”. 

If these informative articles are 
available and there is any charge for 
issuing copies of same I would appre- 
ciate notification. —H. A. MONSOR 

Oliver United Filters Inc. 
Ed—Reprints are on their way. 


To the Editor: 


The article, “Design of V-Belt 
Drives’, in the September issue is one 
of the finest we have ever scen on the 
subject. 

We would be interested in obtain- 
ing twenty copies of this article, in- 
cluding the gatefold insert, for dis- 
tribution in our drafting room. If 
reprints are or will be available, we 
Ww ould appreciate a price quotation for 
twenty copies so that we may order. 

—THOBURN F. PETERSON 
Minnesota Mining & 
Manufacturing Co. 


Ed—We've sent you 20 copies of the 
insert, but unfortunately, no reprints 
of the article itself are available. If 
extra copies of the insert are needed, 
they are available at 10 cents per copy. 


To the Editor: 


We should like to make a number 
of copies of the article “Develop- 
ments in the Analysis of Lugs and 
Shear Pins”, Product Engineering, 
June, 1953, pages 160 to 170. These 
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Easier pneumatic operation 
boosts crane output 33% 


Air is now used to operate the throttle and clutches of 
this 50-ton locomotive crane. As a result, scrap metal, 
iron ore, and freight are handled faster at the Port 
Covington yard of Western Maryland Railway Co. 

Formerly, the operator of this crane had an awkward 
ceiling-mounted steam throttle valve, 4 clutch levers, 
and 4 direction levers to manipulate. This jumble of 
manual controls slowed up operation and reduced the 
ope rator’s efficiency. 

In 1950, this system was vastly improved with West- 
inghouse Air Brake pneumatic control. Just one Con- 
trolair® valve replaced the old throttle valve and 4 
clutch levers. This new valve is mounted right in front 
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do the work 


Ren. 


/ 


of the operator, always in easy reach. He accurately 
controls speed and clutching with one movement of one 
hand. This easier control doesn’t tire him out... keeps 
him alert and at peak efficiency all day ... enables him 
to move 4% more material a day 

Westinghouse Air Brake Co. supplied the comple te 
pneumatic system for this crane, from control valves to 
air compressor. It has worked 8 hours a day, 6 days a 
week since February, 1950, and has given no trouble 

Westinghouse pneumatic controls can do a compar- 
able job on your equipment. For complete information, 
write to Westinghouse Air Brake Co., Industrial Prod- 
ucts Division, Wilmerding, Pa. 


Daily tonnage was increased 1/8 on this 50-ton locomotive crane 
with a new Westinghouse Air Brake pneumatic system. Westing 
house controls simplify operation and reduce operator fatigue. 


This Westinghouse Controlair® valve takes the place of one 
steam throttle valve and 4 clutch levers. It saves time and in 
creases productivity of the crane. 


Westinghouse Air Brake 


COMPANY 


INDUSTRIAL PRODUCTS DIVISION WILMERDING, PENNSYLVANIA 


Factory Branch: Emeryville, Calif. In Canada: Canadian Westinghouse Co., Ltd., Hamilton, Ontario 
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away 
from 


x 
> 
A. 


> your 


By the time you discover old age has attacked your 
important drawings — it’s too late. By then, the damage has 
been done. The time to effectively block old age is NOW — 
while tomorrow’s drawings are still in the preparatory stage. 

The way to do it? Specify Arkwright Tracing Cloth. Arkwright 
checks the destructive effects of old age. Arkwright won't fray 
at the edges, turn brittle or opaque. You are assured perfect 
transparency, regardless of age. 

There are other reasons why it pays to work with Arkwright. 
This superior tracing cloth can “take” all the 
erasing you're likely to give it in a month of 
Sundays — and still provide sharp, 
clear lines. You need never worry 
about “feathering” or “blobbing” or 
imperfect blueprints. 

So insist on quality. You'll get it 
with Arkwright... America’s Standard 
for over 32 years. Arkwright 
Finishing Co., Industrial Trust Bldg., 

Providence, R. I 


ARKWRIGHT 


Our Readers Say .... continued 


reproductions will be used within our 
own organization and not sold 
We should appreciate your pc rmis- 
sion to make these copies. 
—GLENN ORLOB 
B eing Airplane Co. 
Ed—Granted. 


Check List For Springs 
Not For Release 
l'o the Editor: 


The September, 1953 issue of 
Product Engineering contained an ar- 
oncerning a check list for springs 

used by the Ford Motor Company. 
We assume that this check list is either 
part of their engineering depart- 
nt's standard procedure, or is a 
separate check list used at the time 
the spring is designed. If the latter 
; true, and the check list is an indi- 
vidual piece of material, we would 
very much appreciate having one copy. 
This sort of check list, frankly speak- 
ing, would be of great benefit to our 
customers —-F, H. BooTH 
Milwaukee Spring Co. 


Ed—You were right the first time. 
The check list is part of Ford's stand- 
ard procedure, and is not available for 
release. For information on it, you 
might contact J. R. Gustafson, Ford 
Motor Company, Dearborn, Michigan. 


New Course In 
Froduct Development 
i 


To the Editor: 


We are establishing a course in 
“Product Development” at the Uni- 
versity of Michigan this semester, 
which will treat a number of aspects 
of the design and development process. 
Among these is the general area of 
engineering organization and opera- 
tions 

In May of 1952, you published a 
special section, “Engineering Your 
Company's Future”, which impressed 
me very much at the time. Now it 
appears that this series of articles 
could prove of real value to our stu- 
dents in the aforementioned course. 

R. EVALDSON 
College of Engineering 
University of Michigan 


Ed—Sorry, but we're completely out 
of reprints of the section. However, 
we've sent you a list of available re- 
prints that might be of value to you. 
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beauty 





for the life of your car 








Superior ""43(—) 


sey ‘7 ] ~ : SUPERIOR STAINLESS STEEL cuts down 
tainless: strip steel _— | 


care on the modern car. exposure’s 

greatest, Superior Stainless serves the brightest 

. defying rust, peeling, rubs and scrapes 

7 because it’s solid clear through. @ Foremost 

Superior Steel automotive fabricators choose Superior Type 

: 430 Stainless Steel for every workable reason. 

CORPORATION Let us serve your requirements. 

CARNEGIE, PENNS YLVANTA 





Millions of tiny glass fibers, smaller than human hair, are collected into 


lightweight Super’Fine blankets in rolls up to 72 


wide, 200’ long, 


at the Fiber’Glass Division of Libbey-Owens: Ford Glass Company. 


Glass blankets remove design 


restrictions of old-typeinsulation 


Product design is no longer re- 


stricted by heavy, space-con- 
suming features of old-type in 
sulation. 


Now 


products for new efficiency, new 


desiguers streamline 
compactness and, at the same 
time, slash production costs by 
using L:O-F Super-Fine, sound 
and thermal insulation. 

LO-F 


insulation in its resistance to heat 


Super’Fine is superior 


flow, increases efficiency of heat 
ing and refrigeration units. The 


same insulating efficiency is often 


obtained with less thickness of 


Super’ Fine than with many other 


materials, expanding cubic capac- 


ity of units or decreasing over-all 
size. 

The insulation is extremely 
lightweight. One sq. ft. of Super’ 
Fine of .75-pound density weighs 
only one ounce. And weight for 
weight, it costs no more than old 
types of insuiation. 

Super: Fine has excellent sound- 
absorbing properties, especially in 
the middle- to high-frequency 
range. Combined with other 
unique qualities, exclusive with 
this inorganic insulation, Super’ 
Fine is ideal for countless appli 
cations. The fine glass fibers will 
not burn, absorb moisture, mil 


dew or rot. 





FIBER: GLASS 


LIBBEY “OWENS - FORD GLASS COMPANY 


FIBER - GLASS DIVISION 





= 


NEWS ABOUT 
L-O-F 
SUPER: FINE 


L-O-F Super’Fine insulation bene 
fits many products. In automobiles, 
Super’Fine is used under hood, 
muffles airborne noise in the high 
frequency range. Super:Fine is also 
used in the dash, roof, front quarter, 
fire wall, trunk and package tray. 
Standard Super-Fine may be used 
for temperature ranges from sub 
zero to 450 F., or higher with a 
special binder. 


Space-saving properties of Super’ 
Fine open up new design possibili 
ties for the refrigeration field. Thin 
ner-wall construction with Super 
Fine means inside cubic capacity of 
units can be increased, or over-all 
dimensions decreased. 


FREE! Send for free booklet "Possi- 
bilities Unlimited.”’ Tells how Super: 
Fine can profit you. Write Fiber: 
Glass Division, Libbey-Owens: Ford 
Glass Company,4113 Wayne Bldg., 
Toledo 3, Ohio. 



























NEW BOOKS| 





Timing Engineering 


Saak é, Ap pli alion Eng ’ 
Publishe d by Ribble 
74-80 Montgomer) 


N. J, $5 


Myrte nG 
6x9 m., 243 ph 
Engines ying « 


$7. Jer ey Caty 2 


This is the first complete, full- 
industrial 
It covers 


length reference book on 
timers and their application 
the basic design, construction and ap- 
plication of timers, with emphasis 
on automatic machinery and processes 

Chapter I, “Industrial Timing De- 
vices,” defines industrial timers and 
classes them as repeating cycle and 
It then goes into the questions 
and how to 


reset 


of why to use timers 
select a timer. 

Chapter II is devoted to synchro 
nous repeating cycle 
timers. Considerable space is given to 
typical applications. 


The next chapter covers the char- 


motor driven 


acteristics and applications of synchro- 
nous driven automatic reset 
timers. Applications include two speed 
motor timing, pump surge protection, 
conveyor belts and molding press tim- 
ing. Chapters IV and V are devoted 
to two types of automatic reset timers 
Chapter VI 
automatic 
reset timers, again with considerable 


motor 


and their applications. 
discusses multiple circuit 
space allotted to applications. 
Chapter VII gives the types and 
uses of direct current timers; Chapter 
VIII covers automatic reset counters. 
The final chapter briefly describes 
timers other than synchronous motor 
driven. Included are electronic, pneu- 
matic and thermal types 


Fundamentals of 
Electronic Motion 


Wittis W. HARMAN, Associate Pro- 
fessor of Electrical Engineering, Stan- 
ford University, 6 x 9 in., 219 pp. 
Published by McGraw-Hill Book Co., 
Inc., 330 West 42 St., New York 36, 
N. Y., $6.50. 


While this book utilizes electron- 
tube analysis as a teaching medium, it 
is primarily intended to stimulate and 
further an ability to cope with new 
problems and situations. Since particle 
dynamics, electromagnetic fields, and 
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The Filter That Manufacturers Install 


=— 


) CAs Standard Equipment 








FILTERS 


For All HYDRAULIC And 
LOW PRESSURE Systems 


Marvel Svaclinal Filters are 
hydraulic and oil recirculating equipment 
machines representative of the many which are protected by 
for this overwhelming preference include 
REDUCED COSTS—Simple design, no moving parts to weor, nothing to keep in stock make Marvel 
Synclinal Filters an outstanding economy factor 
EASY MAINTENANCE—Becouse Marvel Synclinal Filters may be easily disassembled, cleaned and 
reassembled by any workman, maintenance “downtime” is reduced to the absolute minimum 
Marvel Synclinal Filters allow greater 
operation 


Sump Type 
(cutaway) 


Line Type 
(cutaway) 
installed on all types of 
Illustrated ore 


Marvel Synclinal Filters. Reasons 


INCREASED PRODUCTION—Because of the bolanced design 
“productive” 


active filter area, permitting longer periods of 





DRILLING RIG. Emsco Derrick & Equipment Co., Los Angeles, California 





HYDRAULIC PUMPING UNIT 
Denison Engineering Co., 
Columbus, Ohio 


r 





10” CTU CYLINDRICAL GRINDING MACHINE 
Norton Co., Worcester, Mass. 
















DIE CASTING MACHINE 
Lester Phoenix, tnc., Cleveland, Ohio 
A SIZE FOR EVERY NEED 


Available in sump and line types, capacities from 5 to 100 g.p.m. Monel mesh sizes from 30 to 
200. Line types operate in any position and may be serviced without disturbing pipe connections 


In response to the great demand, we have | Marvel Engineering Company PRE-\I 
WATER adapted both our sump and tine models | 625 W. Jackson Bivd., Chicago 6, 111 
for use in all water filtering applications 
FILTERS Ne changes have been made in the basic | Without obligation, please send me complete 
synctinal design. data on Marvel Synclinal Filters as follows— 
| Catalog £106 for Oil Filters 
,: | Catalog = 300 for Water Filters 
ENGINEERING | Name 
COMPANY | Company 
625 W. JACKSON BLYD. ; Address 
CHICAGO 6 ILLINOIS | city... State 














New Books continued 


A COMPLETE LINE — wave phenomena are all represented 


in the subject of electronic motion, 
‘ e and the mathematical tools of ordinary 
Designed to Your Requirements ind differential equations (and ap 
proximate methods when solutions 
become difficult) find repeated appli- 
cation, the field of electronic devices 
is well suited for the demonstration 
of philosophies and techniques of 
applied mathematical physics 

With the basic stress on the phi 
losophy of analysis, the understanding 
of what is being done and how it is 
accomplished are treated in more de 
tail than the mere facility with mathe- 
matical manipulations. 

After an introductory chapter on 
electric and magnetic field distribu- 
tions, the coverage continues with the 
problem of finding the trajectory of 
a single electron in a constant electric 
field. It proceeds through electron 
motion in magnetic fields, electron 
optics, static space-change problems, 
motion in time-varying fields, the con 
cept of space-change waves and their 
application in various types of devices, 
the traveling-wave and traveling-wave 
magnetron principles, and relativistic 
electrodynamics. 

Recent advances, such as microwav¢ 

SERIES RELAYS tubes and particle acceleration, ar¢ 

Selented eracture— © covered as applications of basic con 

Can be mounted in any —— cepts. No previous knowledge of ele 
tro-magnetic field theory, nor knowl 
edge of any mathematics beyond 
calculus, is required. 


POTENTIAL Engineering Electronics 
RELAYS 


SAE taiiy-oction GEORGE E. HAPPELL aid WILFRED 
contacts. Convenient M. HESSELBERTH, Associate Prof 
"pas prance wiring. rs of Electrical Engineering, Purdu 
; | University, 6 x 9 in., 508 pp. Pub 
lished by McGraw-Hill Book Co., Inc. 
330 West 42 St., New York 36, N. Y., 
$7.50 
CVERLOAD 


(yj ' This textbook is suitable for use in 
PROTECTORS , | a beginning course in electronics for 
Patented bi-metol snap- 


Seen pee electrical engineering students, espe 
tection. Large solder ' | ially those planning to specialize in 
terminals. Manuol and the communications, servomechanisms, 
ontenalit, electronics or power field. It gives a 
Let R-B-M engineering and production facilities theoretical and practical treatment of 
serve you. Phone today or write Dept. C-11. electronics that can serve as a basis 

i for further detailed study. 
Controls for Electronic, Material included covers an elemen 
R - B-M DIV] $10 fl en nn ieee Wane tary approach to the physics of vacuum 
ESSEX WIRE CORPORATION ya enmasn a 2 ead tubes, and the characteristics of diodes, 
Logansport, Indiana 4*!omotive Industries (> triodes, and other types of multigrid 
vacuum tubes. Following this is a 
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It’s a fact that Microlite glass fiber insulating 
wool is over 90% air. In a cubic feot there are many . b ; 
millions of tiny air cells imprisOQmed Ma fluffy 2-6 tt ess sess esteoseseees 
mass of fine glass fibers bonded with phenolic resin. 










So when we say that inch-for-inch Microlite is 
one of the most effective of all insulating materials, 





we are giving a lion's share of the credit to those 






myriad air cells. They prevent heat transfer and 






soak up sound like nobody’s business. 







But there wouldn’t be so many millions of air 
cells in a cubic foot of Microlite if the glass fibers 






weren't so uniform and so long. For that the 






credit must go to Glass Fibers’ own Electronic- 






Extrusion process. No other producer of glass 






fibers uses this process. 






You should see this featherlight product 






with its unlimited design possibilities. It’s 






being used today in leading makes of air 






conditioning equipment, refrigerators, freezers, 






metal buildings, aircraft, automobiles, buses, 






trucks and railroad cars. 








For an illustrated, descriptive 4-page folder 
and sample, write to Glass Fibers Inc., 1810 
Madison Avenue, Toledo 2, Ohio. 








is an excellent sound absorber 





resists settling under vibration. 


weighs as little as 2 pound per cubic foot. 






has a high degree of tensile strength. 






compresses readily and springs back to 
its original thickness. 


GLASS FIBERS svc. 


Makers of glass fibers by the ELECTRONIC-EXTRUSION process 
developed, patented and used exclusively by Glass Fibers Inc. 









iv, 
cod 









VITRON Yarns + Rovings + Micro-Fibers + BLUE FLAG Pipe Wrap 
DURAMAT Vapor Barriers + MICROLITE Thermal and Acoustical Insulation 
VIBRAGLASS Mounting and Packaging Materials » COUSTIC-AIRE and THERMO-JET Aircraft Insulations 
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New Books. . continued 


chapter on concepts important in 
vacuum-tube-circuit analysis, followed 
by detailed studies in voltage ampli- 
fiers, a-f and tuned-load power ampli- 
fiers, feedback amplifier, oscillators 
and modulation and detection theory 
and devices. The remainder of the 
book covers conduction through gases, 
high vacuum and gaseous rectifiers, 
photoelectric celis, solid-state elec 
tronics and reactance amplifiers. 

The text stresses: linear equivalent ; 
circuit theorem; graphical analyses; 
determination of proper operating con 
ditions; use of tube manuals: deriva- 
tions where practical; and _ practical 
examples. Additional information in- 
cludes: a chapter to give the uniniti 
ated a preview of the subject; graphic 
treatment of cathode followers; solid- 
state electronics; reactance amplifiers ; 
cathode bypassing; and material on 
elementary feedback amplifiers. Most 
of the chapters include a set of prob- 
lems and questions intended to give 
the student a working knowledge of 
the material covered. 


Behind every 


Industrial Specifications 


product of — 


E. H. MacNiece, Chief of Education 


& Training for Mutual Security 


’ = ° 2 * Agency in Europe, 6 x 9 in., 158 pp. 
Sterling Engineering Published by Jobm Wiley € Som, Ine 
140 Fourth Ave., New York 16, 


— — . , ; N. Y., $4.50. 
Sterling Engineering—long a manufacturer of the very highest 


quality relays and associated electrical devices--now employs the The author sets forth proven meth 
complete know-how of American Machine & Foundry Company, one ods of planning, writing, and issuing 
of the nation’s leading producers of complex electronic equipment. specifications for the various phases of 

AMF’s unparalleled skill and experience—evidenced in many industrial operation, providing the 
automatic and electronic marvels such as radar scanning equip- basic information necessary for the 
ment, automatic gun mechanisms, air force training devices, and advanced application of these methods. 
Pinspotter (the automatic pin boy)—joins Sterling’s own design It is the only work to deal with this 
and production knowledge to give greater-than-ever assurance that important area of modern industrial 
AMF Sterling Relays can meet your strictest requirements. engineering. 

To be sure of satisfaction, be sure you check with Sterling. The book is an outgrowth of work- 
Send today for our free Catalogue. Write Sterling Engineering, ing with specification problems aris- 
Laconia, N.H. ing when companies wish to improve 

their effectiveness by the application of 

: d | statistical quality control techniques. 
WOaUCtS This searching analysis of the part 

ARE BETTER... by Cesign specifications play in industry is fun- 

AMERICAN MACHINE & FouNDRY COMPANY damentally a discussion of specifica- 
tions as important requirements for 


- statistical quality control and product 
development. It carefully relates ac- 
curacy of measurement with the ability 
to better specify, and stresses the rela 
tion of technical and economic factors 


in manufacturing, buying and selling 
STERLING ENGINEERING COMPANY, INC., LACONIA, N. # It also gives essential requirements 
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There is a challenge facing manufacturers today to build 
smaller and more compact machines with extra precision 
and to combine more operations in each machine. This 
makes the selection of the proper bearings extremely im- 
portant. A definite plus factor in this selection is the avail- 
ability of a precision bearing that will deliver extra load 
carrying capacity in a minimum amount of space. 

Obviously roller bearings, and particularly those of the 
small (needle) roller type occupy far less bearing space 
for equivalent capacity than ball bearings. Roller bearing 
capacity is built up in proportion to the effective race and 
roller contact provided. Thus a full type roller bearing 
without space wasting cages should provide the greatest 
capacity of any type of anti-friction bearing. However, to 
offer a perfect bearing the resulting full roller complement 
must be prevented from skewing and binding where mis- 
alignment occurs in the application. 

The Guiderol bearing is the accepted answer to all 
these requirements considering precision, load capacity, 





— McGill Guiderol Brand A BrandB BrandC Brand D 
g No. GRI-209 Bearing Bearing Bearing Bearing 
Published 


8370 lbs. 
Load Rating 4 


6700 lbs. 7000lbs. 5520lbs. 6080 lbs. 





Capacities at 2500 hours average life at 100 RPM 


long life, versatility of mounting, and ease of lubrication. 
Published ratings show the Guiderol CT Series bearing 
has over 33% greater load carrying capacity than the 
average of the four highest rated interchangeable bea- 
ings. As a result, a Guiderol bearing at least one size 
smaller can often be substituted with the necessary six ft 
and housing requirements reduced in size and cost. 


How Rollers Are Guided 
In the Guiderol bearing design the grooved rollers with 
full race width contact are prevented from skewing by a 
center guide rail. Normally the rollers run on a true axis 














(72244224 


= 7 
(7iLLL22 
Fig. 1 Fig. 2 


— not contacting the rail and thus need no correcting. 
(Fig. 1) Should misalignment cause a shift off center (Fig. 
2) the leading end of the roller is retarded by contact with 
the rail at location Y. The trailing end catches up, reliev- 
ing the rail contact, and the roller then resumes normal 
operation. 
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On a Hydreco Gear Pump Idler and Drive Shaft, 4 Guiderol bear 
ings are used. The longer rollers of the Guiderol bearings are 
effective virtually to the edge of the races. This gives substantial 
support close to the gear and materially reduces shaft doilection 


r= 

Four Guiderol bearings 
support and guide an 
automatic spooling attach 
ment across the face of 
the reel track on a 20,000 
pound Gar Wood Reel-Rite 
Winch. The guided roller 
principle prevents skew 
ing of rollers in the 4 ver 
tically mounted bearings 
even with a 10,000 pound 
angular load per bearing 
A fifth Guiderol bearing in 
the sheave provides add 
ed stability and elimir.ates 
binding due to off-center 
loading. 





SE Series CF Series CYR Series 


A new 140-page Bearing Reference Guide complete with 
30 pages of vital engineering data has just been released 
by the McGill Manufacturing Company. 

It has the full story on the advantages of Guiderol Bear- 
ings and in addition contains complete information on the 
well-known Multirol CF, CYR and SE Bearings. Send now 
for your copy of the McGill Catalog No. 52. 


Ms G | L '¥ — Precision Bearings 


McGILL MANUFACTURING COMPANY, INC. 
201 N. Lafayette Street, Valparaiso, Indiana 
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PRE-SET, TAMPER-PROOF 


CONTROLLED at 
TIMER 


at a price you can 
afford 


Practically non-breakable, Dura 
kool! Pre-set Timer Relays have 
more than proved themselves on 
the roughest and toughest jobs 
that could be found. Year by 
year, their use increases in sensa- 
tional fashion. 

Controlled time available 

.15 to 20.0 seconds in either 
mally open or normally closed : 
actions, 3 to 4 week delivery. No , No chatter 
waiting. Your production schedule a Quiet in operation 


is met 


No false contacts 


Eliminates double contacting 


See telephone directory for local dis- e 2 or breaking of circuit 
tributor or write : 


DURAKOOL, INC., Elkhart, Indiana 


ALL-STEEL 


Durakool aay 








Large Processor Chooses 


Nicholson Valves 
f for LONG WEAR 


A large rubber firm reports that Nicholson valves, with their spe- 
Nicholson cylinder control valves cially treated hard seats and 
recently completed 10 years of non-corrosive lapping flat discs, 
constant use, without servicing, become tighter with use. For air, 
on an operation which had proved as, oil, steam, 
too much for other tested units. water in lever, 
This report further confirms that foot solenoid 

and motor P 

types. Press., 

300 to 5,000 

Ibs. 


to 1 “. 
press. to 
ibs. Lever 
models 
Solenoid P and motor (right), 4” 
types, 4” “; press. to 2%"; 
to 375 ibe oot press. to 
models (above), 14" 5000 Ibs. 


CATALOG 552 
200 Oregon Street, Wilkes-Barre, Pa. 


UE NICHOLSON Uy 


TRAPS :- VALVES : FLOATS 
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New Books ; oe continued 


for—as well as excellent examples of 
—taw material, process and product 
specification. 

“Industrial Specifications” offer to 
tal coverage of the subject. In Chap 
ter 1, the author compares the accu 
racy of measurement to the ability to 
specify. In Chapters 2 and 3, h 
stresses the careful relationship be- 
tween economic and technical factors 
in production. Chapters 4 through 8 
give essential requirements for raw 
material, process and product specifi- 
cation. In the concluding pages the 
role of specifications in the federal, 
state and city scheme is discussed; 
standard procedures and job specifi- 
cations are documented. 

The book shows how good specifi- 
cations improve relations between 
those who buy and sell, and recites 
the advantages of good specifications 
as a vital factor in our economic well- 
being. A plus-interest feature of the 
book is the inclusion of a number of 
actual specifications issued by some of 
the leading business concerns and gov- 
ernment agencies 


Engineering Metallurgy 


BRADLEY STOUGHTON, formerly De "1 
»f Engineering and Professor of Metal- 
lurgy, Lehigh University, ALLISON 
Busts, Head of Dept. of Metallzrgi- 
cal Engineering, Lehigh University, 
and Arprey M. Bounps, Chief Met- 
allurgist, Superior Tube Co., 6x 9 in., 
179 pp. Published by McGraw-Hill 
Book Co., Inc., 330 West 42 St., New 
York 36, N. Y., $7.50. 


This revised fourth edition is an up- 
to-date study of metallurgy designed 
to be used by sophomore-junior engi- 
neering students, particularly those 
who do not plan to specialize in metal- 
lurgical engineering. Emphasis is on 
aspects of metallurgy necessary in the 
continuance of their course and what 
they must know in the early part of 
their career. 

Subject matter covered deals pri- 
marily with metal utilization rather 
than production. It covers structure, 
properties, treatment, and working of 
metals and alloys. Principles and in 
formation basic to proper selection of 
metallic materials in engineering de- 
sign and construction are given. 
Enough about production and refining 
of metals is included to show how 
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Instead of starting a | 
all over again “a ,..he begins here 


Here’s how the Lukens Steel Company, Coatesville, Pa., 
uses Kodagraph Autopositive Paper to eliminate 
retracing in preparing flow diagrams and piping layouts. 


These diagrams and layouts must also show the floor plans 
and fixed equipment installations of the departments 
involved. But instead of retracing this information from 
the basic plant layout drawings, Lukens Steel simply 
reproduces the drawings on Kodagraph Autopositive Paper 
—gets positive, photographic duplicate tracings directly 


This gives the draftsman a tremendous head start . . . for 
he only has to add the new detail to the Autopositive print 
.. and another job is done instead of being barely begun. 


Low-cost Autopositive reproductions are made this 
easily at Lukens Steel: 


Kodagraph Autopositive Paper is exposed with the draw 
ings in a direct-process machine . ..and processed in standard 
photographic solutions. A fast, convenient room-light 
operation that produces positive photographic intermediates 
without a negative step... without a darkroom. Thes« 
intermediates, in turn, assure highly legible prints 


Lukens Steel Company also uses Kodagraph Autopositive 
Paper to produce print-making masters from vendor 
blueprints; to simplify filing, by combining small vendor 
drawings on Autopositive intermediates in the standard 
Lukens drawing size; to get low-cost protection for original 
drawings which must be sent out of the plant. 


Xodagraph /\utepesitive Paper 


“THE BIG NEW PLUS” in engineering drawing reproduction. 


Get the full story on the wy EASTMAN KODAK COMPANY 

sensational line of Kodagraph ‘ Industrial Photographic Division, Rochester 4, New York 
Materials which you, or your , Gentlemen: Please send me a free copy of your illustrated booklet 
local blueprinter, can process »~ * , “Modern Drawing and Document Reproduction.” 

easily, at low cost. Write today i 
for a free copy of “Modern Position 
Drawing and Document Compan 
Reproduction.” 





Street 





City a : __ Zone 








New Books continued 


ad if | Did ‘+t G properties may be affected by the pro- 
ian row duction process, and to afford a well- 
rounded elementary knowledge 

M Ow n Shel | |’ d 4 ave Subjects which have assumed greater 
y importance have been expanded. Chap- 
ters on alloys, heat treatment, metals 
0 n e M olded by as materials of construction, and sizing 
and shaping have largely been re- 
written to bring them up to datc 
Ww ate rtown ‘a Some chapters have been consolidated 
and others rearranged to save space 
and make the subject more teachable. 
New developments in metallurgy 
since the third edition and especially 
since World War II have been added. 
They include: metallurgy in atomic 
energy development, machining and 
machinability, plastics, new welding 
methods, new casting methods, new 
methods of testing such as acoustic and 
supersonic, new types of steel and cast 
iron, new non-ferrous alloys, and time 

temperature transformation curves 


Partial 
Differential Equations 


KENNETH S. MILLER, Asst. Prof. of 
Mathematics, New York University, 
6 x 9 in., 254 pp. Published by Pren 
tice-Hall, Inc., 70 Fifth Ave., Neu 
York 11, N. Y., $6.35. 


Smart fellow ... he appreciates what 


Nature has provided . . . but he’s also smart as 
The attempt in this book is to pre- 


; sent the subject of partial differential 
enough to realize that Watertown has equations at a level that can be appre- 
ciated and used by the engineering 
the answers to plastics problems. Yes, we student. Only an elementary knowl- 
edge of ordinary differential equations 
is a prerequisite to its understanding. 
The guiding light throughout the book 
is the practical solution of partial 
molding job . . . regardless of size or | differential equations; little attention 
is paid to questions of existence, 
shape .. . in practically any plastic material | uniqueness, and convergence. It is 
felt that students (upper classmen 
or beginning graduate students) are 
not interested in such considerations, 
and that these topics might obscure the 
Complete design, engineering and production fundamental techniques rather than 
add to the clarity of the exposition 
facilities. If your plans call for plastics — Furthermore, since all illustrative prob- 
lems are based on physical systems, 
physical reasoning can be used to guar- 
antee the existence of a solution in- 
tuitionally, and make plausible the 
help you. Simply write to... fact that the function we formally 
obtain is actually a true solution. 
In Chapter I, some of the more 


common partial differential equations 
THE WATERTOWN MFG (0 associated with such phenomena as 
a o 


vibration, heat flow, electricity, and 
500 ECHO LAKE RD., WATERTOWN, CONNECTICUT 


are prepared to handle any custom 


. . . by compression, injection, or transfer. 


for a part, product, or package — let us 
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PHOSPHATE 


COATINGS TO 


MAKE YOUR PRODUCT DURABLE’ 


PIONEERING 
RESEARCH 
AND 
DEVELOPMENT 
SINCE 1914 


For more than a third of a 
century, ACP research chem- 
ists and ACP technical repre- 
sentatives in the field have 
pioneered in the science of 
metal preservation. They have 
developed surface treating 
chemicals which either protect 
metals directly, or create a 
superior bond for decorative 
and protective paint finishes, 
and now, ACP chemicals and 
processes are being used the 
world around to reduce costs, 
speed production and add to 
the of 
products. 


life-span countless 


ACP metal protective chemi- 
cals include: protective coat- 
ing chemicals for steel, zinc 
and aluminum; metal cleaners 
and rust removers; final rinse 
controls; pickling acid inhibi- 
tors; copper coating chemi- 
cals; soldering fluxes; alkali 
cleaners and addition agents; 
copper stripping and bright- 
ening solutions. 
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PAINT BONDING 


iti dR . . . . . 
GRANODINE”® zinc phosphate coatings improve paint adhesion 
on automobiles, refrigerators, projectiles, rockets, and many other 
8g pro} ; 


steel and iron fabricated units or components. 


“LITHOFORM”™® sinc phosphate coatings, make paint stick to 


galvanized iron and other zinc and cadmium surfaces. 


“ALODINE”® protective coatings provide improved paint adhesion 
P 8S I 

and high corrosion-resistance for aircraft and aircraft parts, awnings, 

wall tile, signs, bazookas, and many other products made of 


aluminum. 


RUST PROOFING 


“PERMADINE”® zinc phosphate coatings provide rust and cor- 
rosion proofing for nuts, bolts, screws, hardware, tools, guns, cart- 


ridge clips, and many other industrial and ordnance items. 


PROTECTION FOR FRICTION SURFACES 
“THERMOIL GRANODINE’”® manganese-iron phosphate coat- 


ings provide both rust proofing and wear resistance — anti-galling, 


safe break-in, friction on rubbing parts. 


IMPROVED DRAWING AND COLD FORMING 


“GRANODRAW”™ zinc phosphate coatings make possible im- 
proved drawing, cold forming and extrusion on such steel products 
as sheets for stamping, bumpers, parts to be formed, prior to plating 


or painting, cartridge cases, etc. 


*Made, Sold, and Serviced By A Pioneer 


In Protective Coatings For Metals... 


AMERICAN CHEMICAL PAINT COMPANY 


General Offices: Ambler, Penna. 


Detroit, Michigan 


November, 1953 


Niles, California Windsor, Ontario 








EVERY 
ENGINEER 


swivel JOINTS 


IT’S easy to get the right 
answer for even your most 
special hydraulic, steam, or air 
piping jobs when you use this 
new engineering catalog No. 
265A on BARCO SWIVEL 
JOINTS. It is complete with 
pictures and diagrams showing 
correct applicationand contains 
all specification data for 
improved Barco Swivel Joints: 


@ leakproof! Perfect Sealing — 
Hot or Cold. 


@ No Binding, Low Torque! 
Trouble-free! 


@ Self-Aligning! Simplifies instal- 
lation. 


@ No Lubrication Required! Easy 
Maintenance. 

@ Economical! Wide Choice of 
Sizes and Styles. 

SEND FOR A COPY OF NEW 

CATALOG 265A AND COMPLETE 

INFORMATION. 
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HYDRAULIC APPLICATION 


“Dog Leg” piping connections made with Barco 
Swivel Joints to the hydraulic cylinder of this 
Kux Die Casting Machine permit quick movement 
of the press head to any desired position. 
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BARCO 
ne PLY, By oe 
Sue Yorn 
ies is one significant reason 
for using Barco Swivel Joints on 
HYDRAULIC APPLICATIONS. 
Pressures often run to 3,000 psi, or more. 
For such service, metal piping and flexible 
joints offer important advantages. Non-rigid 
type connections can burst instantly with- 
out warning, causing injuries to personnel, 


fire, and waste of valuable oil. Insurance 
companies counsel against such hazards. 


In contrast, Barco Swivel Joints are pressure- 
safe and also fire-safe. Even if a joint should 
wear, there is only a slight seeping of fluid 
—no bursting nor fire hazard. High shock 
loads can be handled without danger. Barco 
joints also give more positive hydraulic 
contol as there is no “mushiness” caused by 
stretching of hose. 


BARCO 
ng Co: 


527M Hough St., Barrington, Illinois 
in Canede: The Holden Co. itd., Montreal 
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New Books . .continued 


elasticity derived. The second 
chapter is devoted to an exposition of 
fundamental facts concerning Fourier 
series. These ideas are, of course, use- 
ful in themselves; but their main 
value, from the author's point of view, 
is their use in solving partial differ- 
ential equations. In Chapter III, the 
techniques of Fourier analysis devel- 
oped in Chapter II are applied to the 
equations derived in Chapter I, and 


are 


a number of equations are solved by 
the method of separation of variables 
Certain problems (for example, those 
involving nonperiodic functions) are 
not amenable to the method of Fourier 
series, and so in Chapter IV_ the 
Fourier method is extended to arrive 
at the Fourier integral, which makes it 
possible to solve a wider class of prob 
lems. The Fourier integral also leads 
to the “transform method’’ of solving 
partial differential equations. In Chap 
ter V, the method of separation of 
variables is discussed in conjunction 
with changes in the coordinate sys- 
tems; this leads to certain ordinary 
differential equations of practical and 
theoretical importance, namely, Le- 
gendre’s, Bessel’s, and Mathieu's equa- 
tions. A digression must be made to 
consider various elementary properties 
of the Legendre, Bessel, and Mathieu 
functions. Chapter VI gives the stu- 
dent some insight into the general 
structure of differential operators. 
Other methods of solution of par- 
tial differential equations, such as the 
Laplace transforms and numerical pro- 
cedures, have not included in 
this book, both in order to limit its 
size and scope, and because excellent 


been 


texts on these particular methods of 
solution are already available. 


American Standard Involute 
Spline and Serration Gages 
And Gaging (ASA B5.31-1953) 


84 x 11 im., 22 pp. Published by the 
American Society of Mechanical Engi- 
neers, 29 West 39 St., New York 18, 
N. Y., $1.25. 


This standard covers the subject of 
gages used for different types of fits 
and several systems of gaging to meet 
the demands of various industries. It 
is based on 1950 standards on Involute 
Splines and Involute Serrations. The 
basic principles are applicable to all 
involute splines and serrations. 
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The forty ton Press Platen above, and the parts and assem- 
blies illustrated at the left, are typical of thousands of Steel- 
Weld Fabricated units produced and machined by Mahon 
for hundreds of manufacturers of heavy machines and other 
mechanical equipment. If parts of your product could be re- 
designed and produced to better advantage through Steel- 
Weld Fabrication, or, if you require a limited number of 
large heavy pieces in which pattern costs are a considera- 
tion, you can turn to The R. C. Mahon Company with complete 
confidence . . . personnel and facilities are available 
within the Mahon plant to do the complete job from drawing 
board to finished machining. You will find in the Mahon 
organization a unique source with complete ultramodern 
fabricating, machining and handling facilities to cope with 
any type of work regardless of size or weight . . . a source 
where skillful designing and advanced fabricating technique 
cre supplemented by craftsmanship which assures a 
smoother, finer appearing job embodying every advan- 
tage of Steel-Weld Fabrication. See Mahon's Insert in 
Sweet's Product Design File, or write for further information. 


THE R. C. MAHON COMPANY 


DETROIT 34, MICHIGAN 


Engineers and Fabricators of Steel in Any Form for Any Purpose 
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iWikitee Stainless Steel 
CASTINGS 


CORROSION RESISTING - HEAT RESISTING-WEAR RESISTING 


Dali i =, 


Pass 











MISCO engineering, metallurgical and 


production facilities are at your service. 
We are pleased to furnish specific 
information on the proper analysis, 
design and application of stainless steel 
castings for best resistance to cor- 
rosion, heat and wear. Bulletins and 
engineering data sheets available upon 
request. Let us know your needs. 


LARGE AND MEDIUM WEIGHT STAINLESS STEEL 
CASTINGS « CENTRIFUGAL CASTINGS e CENTRIFUGALLY 
CAST STAINLESS STEEL PIPE AND TUBES 


Michigan Steel Casting Co. 
DIVISION OF EBALOY, INCORPORATED 
One of the World’s Pioneer Producers of Heat and Corrosion Resisting Alloys 





1999 GUOIN STREET 
DETROIT 7, MICHIGAN 





4 
Heat and Corrosion Resisvant Alloys 








FILM SELLS 
ENGINEERING 


FACULTY MEMBERS at Michigan State 





College's School of Engineering have 
a new wrinkle to help sell high school 
students on an engineering career 
Under the direction of Paul Dekoning, 
Assistant Professor of Mechanical En 
gineering, the college has produced a 
20 min, full-color movie that describes 
training, job opportunities and the 
future in the fieid of mechanical engi 
necring 

Called “Mechanical Engineering, 
the film uses both campus and indus 
trial facilities for background. Mich 
igan State alumni explain the various 
phases—production, design, testing 
and research—of the profession 

The college has made the picture 
available for showing to interested 
groups without charg« 


SPECIAL STEEL 


LUKENS STEEL COMPANY is now mak 
ing a special steel for sulphate diges 
ters, widely used in the paper pulp 
industry. 





Of the rimming type, similar to 
those steels used in digester service 
some years ago, the new material has 
the advantages of a combination oi 
the desirable qualities of old-type rim 
ming steels with the characteristics 
necessary for easy fabrication of the 
heavy gage metals used in this service 

Lukens supplies this special material 
in a range of plate widths, thicknesses 
and lengths, as well as offering it in 
a broad range of spun and pressed 
head sizes and shapes 


NEW BUAIR 
| COMPUTER 


W ASHINGTON—An eight ton elec 
tronic computer is being installed at 
the Navy's Bureau of Aeronautics 
This high speed electronic tabulating 
and computing equipment consists of 
a digital general purpose computer and 
accessories including three magnetic 
tape handling equipments, type edit 
ing and printing equipments, one high 
speed printer, with IBM punches, and 
a motor generator. The computer op- 
erates in the coded decimal system, 
utilizes magnetic tape for input of 
data, has a tape search feature, and 
contains a magnetic memory drum that 
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fi r= HIGH PRESSURE 
CHROMEPLATED HYDRAULIC CYLINDERS 


PISTON RODS 


Prevent Scratch-Damage, 
Nicks and Rust 











SOLID STEEL HEADS, 
CAPS and MOUNTINGS 


a aalieli-M sig-teL deter 








DIRT WIPER SEALS Standard Leather Cup Seal As 


sembly Shown Is Interchange 
el site AALLIMAATLL lap iielile elke mmcaieln 
Ring Piston Assembly 


Protect Rods, Seals, Bushings 





MET J.1.C. HYDRAULIC 
STANDARDS years before 


WRITE FOR CYLINDER BULLETINS H-104 and A-105 . iN 
their adoption in 1949, 


Complete Miller cylinder line includes: air cylinders, 
1¥%," to 20” bores, 200 PSI operation; low pressure hy- 


draulic cylinders, 1%" to 6” bores for 500 PSI opera- SPACE-SAVING SQUARE 


tion, 8” to 14” bores for 250 PSI; high pressure hydraulic et ‘ 
cylinders, 1%" to 12” bores, 2000-3000 PSI operation. DESIGN originated by Miller in 


All mounting styles available. 1945 


MILLER MOTOR COMPANY 





SALES AND SERVICE FROM COAST TO COAST 


CLEVELAND * YOUNGSTOWN « DAYTON e PITTSBURGH «» PHILADELPHIA « 

BOSTON « HARTFORD « NEW YORK CITY « BUFFALO « ST. PAUL * GRAND 

RAPIDS « DETROIT « FLINT © FORT WAYNE « SOUTH BEND « INDIANAPOLIS a 2002-04 N. Hawthorne Ave., Melrose Park, Il. 
« MILWAUKEE « LOUISVILLE « KANSAS CITY « SEATTLE * LOS ANGELES « [ 


SAN FRANCISCO « BALTIMORE « DENVER « ST. LOUIS « MOLINE « CHICAGO 
@ HOUSTON «+ TORONTO, CANADA ond OTHER AREAS 





Announcing 
Two Compact 


NEW 
GAST ii: 


Integral- 
AIR PUMPS 


MOTOR 
FOR ORIGINAL EQUIPMENT 
APPLICATIONS AND PORTABLE USES 


y Note the compactness! Yet these In- 
tegral Motor-Pumps (basic Model No. 
0406 shown) deliver .6 CFM—to 15 
PS! or 25 In. Vac. 1750 RPM witt 
1/12 HP G.E. Motor. 


it’s a VACUUM PUMP! For vacuum, 
Model 0406-V2-154X has clready 
proved its advantages as a com- 
ponent of industrial instruments re- 
quiring air flow; as a portable air 
sampler, etc. 


It’s an AIR COMPRESSOR! For 
pressure, Model 0406-P2-154X is in 
use on special machines for textile 
wear testing; as a laboratory com- 
pressor, etc. 


Both OIL-LESS AND STANDARD 
LUBRICATED TYPES OFFERED - 
VARIOUS ACCESSORIES 


You con get absolutely oil-free air with com- 
pletely oil-less models (never need lubrication); 
also standard lubricated models. Altogether, 
Gast offers a wide range of Integral Motor-Pump 
Models from 1/12 to 1/3 HP. Investigate now! 


i> ad 





Write 
FOR NEW 
DATA SHEETS 
en 0406 
Integral 


Motor-Pump 
Models. 


Same model, but with handle, 
gouges, nipples, etc., to show 
typical accessories we can 
furnish, 








Original Equipment Manufacturers 
for Over 25 Years 


WS amy 


AIR MOTORS » COMPRESSORS - VACUUM PUMPS 


(TO THetE WP) (TO 30 185.) (TO 28 emcHts) 
GAST MANUFACTURING CORP. 199 Hinkley St. Benton Herber, Mich. 
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will store 11,000 nine digit words or 
numbers. 

The computer performs a multipli- 
cation or division in 15 milliseconds 
and addition and subtraction at even 
faster speeds. 

The tape and printing 
equipments will permit decentralized 
preparation, searching, correction and 
printing of tapes in the operating di- 
visions. The tapes will be transmit 
ted to the computer for actual 
tabulations and computations. The 
high-speed printer will provide out- 
put from the computer at a rate of 
600 lines of 120 characters each per 


editing 


minute. 

The computer will fill the need for 
a more reliable method of tabulating 
and computing jet plane problems, 
which are of great mathematical com- 
plexity. It will also permit more eff- 
cient planning for ordering, distri- 
buting and scheduling maintenance of 
aircraft, components and supporting 
parts. With the computer, Bureau 
needs can be computed in one day and 
the results sent to the proper destina- 
tion the next day. 

The 45,000 Ib memory unit, the 
most delicate part of the computer's 
mechanisra and one of the largest in 
the world, was flown from the West 
Coast. Other components such as the 
control units, high speed printer and 
special generator, were shipped in a 
specially padded and sealed truck from 
the manufacturer, the Computer Re 
search Corporation, Hawthorne, Calif 


GOVERNMENT 
RESEARCH 


BOTH OBLIGATIONS AND EXPENDI- 
TURES of Federal agencies for scien- 
tific research and development are ex- 
pected to drop in fiscal year 1954 
from the record totals established in 
previous years, according to the latest 
estimates compiled by the National 
Science Foundation. 

Estimates of obligations for research 
and development are $2,074 million 
for 1954 compared to $2,187 million 
for 1953; expenditures are estimated 
at $2,187 million in 1954 and $2,205 
million in 1953. Since the lag between 
obligations and expenditures has aver- 
aged about 9 months over the past 
several years, the decline in obligations 
for 1954 will presumably be reflected 
in a further decrease in expenditures 
in fiscal 1955. 

These estimates, revised as of Aug 


Specify THOMAS «it 
FLEXIBLE COUPLINGS 


for Power Transmission to 
avoid Costly Shut-Downs 


Requires No Attention 
Visual Inspection 
While Operating 


No Wearing Parts 
Freedom from Shut-downs 


No Loose Parts 
All Parts Solidly Bolted 


Free EnG Float under Load and 
Misalignment. No Rubbing Action 
to cause Axial Movement 


CAN NOT 
“CREATE” THRUST 


Drives Like a Solid Coupling 
Elastic Constant Does Not Change 
Original Balance 's Maintained 


PERMANENT 
TORSIONAL 
CHARACTERISTICS 





Patented Flexible Disc Rings 
of special steel transmit the 
power and provide for parallel 
end angular misalignment 
as well as free end float. 


P, Thomas Coy 


4 


Plings 
are made for o wide 
range of speeds, 
horsepower and 

shaft sizes, 








THE THOMAS PRINCIPLE GUARANTEES 
PERFECT BALANCE UNDER ALL 
CONDITIONS OF MISALIGNMENT 


NO MAINTENANCE PROBLEMS 


ALL PARTS ARE 
SOLIDLY BOLTED TOGETHER 


Write for our new 
Engineering Catalog No. 51 


THOMAS FLEXIBLE 


COUPLING CO. 
| WARREN, PENNSYLVANIA, U.S.A. 
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yesterdays 
experience is 
todays knowledge c 
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METAL 
POWDER 
PARTS BY 
MORAINE 


While we've had a large amount of experience (over 
a quarter century) in making billions of metal powder 
parts, there seems to be no limit to our learning 
Always there is something new to learn, something 
valuable to add to our already vast store of know!- 
edge on the subject of powder metallurgy 


We find new ways to improve the physical properties 
of our metal powder parts; we see a constant broaden- 
ing in the range of materials we can offer our cus- 
tomers; and the number of applications for our metal 
powder parts grows with our knowledge. 


We're proud of the position we've reached in the 
field of powder metallurgy . . . but no prouder than we 
are of the way our products are able to serve in- 
dustry by improving performance while cutting costs 


moraine 
roducts 


DIVISION OF GENERAL MOTORS CORPORATION, DAYTON, OHIO 
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ust 24, 1953, were based on appropria 
tions approved by the 83rd Congress, 
Ist Session. These 1954 estimates are 


still tentative, since several agencies A STRONG POINT € 
—_— 


plan further revisions in their pro 


grams. with bad A R 5 


The Department of Defense esti- SAVE TIME AND MONEY 
mates constitute the largest portion of 


the totals for both obligations and ex- 


Ss Save considerable time, 
. jarpener 

penditures. Present figures indicate oa pate money and effort by 
that in fiscal year 1954 the Department button using imported MARS. 


fe ; head 
may obligate $1,556 million, including LUMOGRAPH products 


a carry-over of $142 million from pre- Whether 
vious ycars. 


you use 2886 
MARS-LUMOGRAPH wood 
The statistics were compiled by the cased pencils, or 1601 MARS- 
Foundation as part of its continuing saeee teat holden” with 
’?P 1904 MARS-LUMOGRAPH rifled 

study of the governments research and 
' ) drawing leads, you have the prod- 
r evelopment activities uct of 300 years’ experience in 
Superior pencil craftsmanship 
See your dealer today 

British 
Alcladding 


LONDON—tThe British Iron and 
Steel Research Association is still look- 
ing for a method for aluminum- 
cladding steel that English manufac- 
turers can install without large capital 
expenditures. Companies are either 
unwilling or unable to buy the equip- 
ment necessary for cladding techniques for easy 
currently in production in the United Fe 
States. At present there's only one pos- 

sibility on the horizon: a glycerol proc- 

ess that needs little capital equipment 


*The 1001 MARS- 


TECHNICO has © shorp- 4 


ow 


QA 


Test} toot 


ener concealed in the 
push-button cap, can 
be easily and com- 
pletely disas- 
sembled and has 
individually 
replaceable 
parts. 


to UaILIIY. 


s 
© 
® 


TVW BS 


7A1-Su 


Degree 
marking 





Leads in 
THE FRUITS OF 


18 degrees, 
Individual 5 rifled for 


| . ats perfect grip 
replace- : 
“KNOW HOW” = 


| 
| 
GROUND THREAD WORMS 





SPIRAL BEVEL GEARS 


annn 
asfvVYVUN 





s * TITANIUM FORGING — largest ever 
(MMMM le AMAA made is this 100 in. long propeller blade | 
QUAKER cITY Gu WORKS | forged at Ladish Company from titanium ING 1662 
. | alloy Ti-140-A, Designed by the Hamilton ae 
Standard Division of United Aircraft for : TAL : 
| an Air Force research project, the blade | JS. STAEDTLER. INC. 
STU URES, PA. CHAPEL MISS Om was formed on the most powerful closed 
z impression die forging hammer in the | Worth ot 
| U. S. Ladish now claims they can make 
closed impression titanium forgings that MADE IN GERMANY 
weigh up to 10,000 pounds 


JEW YORK 
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woe AT A 
HIGH RATE OF SPEED 


SLOW DOWN TO 
A SNAIL’S PACE 


Start an ordinary air cylinder and its natural 
tendency is to proceed at a fairly uniform rate 
to the full length of its stroke. 

But with this “packaged” air cylinder power 
unit the piston rod can start its advance at a 
high rate of speed, slow to a snail’s pace when 
you wish, stop completely at any desired point, 
and resume either a slow or high speed as 
you prefer. 


STOP COMPLETELY 





RESUME —— 
EITHER HIGH OR LOW SPEED 


Not all pneumatic applications require the 
range of piston rod speed control available in 
this model DCSTSBEM combination Bellows 
Air Motor and Hydro-Check, of course. But, 
regardless of the type of control you require, 
you can obtain it in Bellows Air Motors. . 
and usually in the form of one compact, com- 
plete, “‘packaged’”’ unit — simple to install, 
doubly simple to control. 


hk your Local Bellows Field Engineer to show you the range of control 
p.sibilities in Bellows Air Motors and Hydro-Checks — or write for a copy 
our new free 36-page bulletin. Ask for Bulletin CL-50. Address Dept. PE. 
be Bellows Co., Akron, Obio. In Canada, Bellows Pneumatic Devices of 

, Ltd., Toronto. In California, The Bellows Co. of California, Los Angeles. 


he Bellows Co. 


AKRON 9, OHIO 
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Compact, powerful, custom-built A.C. or D.C. 


Wherever you need electric motors for maximum 
power in minimum size, Pesco has the basic co-ordi- 


nated frame sizes and power elements you’ll require. 


For example—Pesco motors are now in use for: 
cooling (blowers for electronic equipment), tuning 
(radios and automatic finders), scanning antenna 
(civilian and military), antiaircraft radar fire control, 
as well as pump drives and mechanical actuators. 

By using standardized parts in a series of six co- 
ordinated frame sizes, Pesco can provide you with 
electric motors for electronic applications with volt- 
ages from 6 to 120 volts D. C.; from 1/100 to 6 


PRODUCTS DIVISION 


BORG-WARNER 


24700 NORTH MILES ROAD 


motors for ELECTRONICS and ELECTRO-MECHANICS 


H. P. for operating speeds up to 15,000 R. P. M. 
Special, high-altitude design will operate from -65° 
to + 165° F. 

Pesco high-frequency A.C. induction motors, squir- 
rel-cage type, are built in a series of 5 co-ordinated 
frame sizes to meet horsepower requirements of .01 
to 9.0, at 400 cycles per second. 

Motors in these frame sizes can be built for your 
specific frequency, using standard parts to obtain 
the speed and power rating desired. Consult our 
Engineering Department concerning your require- 
ments. Strictest confidence—and no obligation, 
of course! 


CORPORATION 


BEDFORD, OHIO 
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EQUIPMENT 


These rugged, precision-engineered Clark 
transmissions ond drive units have the faculty 
for making powered farm machinery bet- 
ter... adding meotericlly to its utility, 
ease of operation, dependable perfor- 
mence end useful life. Perhaps thet's 

why so meny monvufecturers heve 

long since learned that “it's qood 








HOLTITE NYLOK 


ONE-PIECE SELF LOCKING SCREWS AND BOLT 


HERE'S WHY 
HOLTITE-NYLOK 
LOCKS SECURELY 


HOW NYLOK LOCKS 


Patented 
Resilient Nylon plug (A) 
sets up lateral thrust 
smoothly wedging mating 
threads together (B). All 
of locking action is on 
the threads; head is not 
stressed. Locking is posi- 
tive seated or unseated 





Reg. 


. 
t 
i 
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SCREW 





» SAVES YOU TIME AND MONEY! 


Eliminates safety wire, lock washers, jam nuts, and all 
other locking devices. 


The new Holtite-Nylok screws and bolts employ a 
nylon insert in the threaded section that provides 
a ‘smooth, positive locking action. Seated or yn- 
seated, they lock where stopped. 


- « « PLUS THESE 
EXTRA ADVANTAGES 
* Positive Locking 


* One piece; eliminates separate 
auxiliary parts 


Readily replaced 

Interchangeable 

Re-useable 

Locks seated or unseated 

Defies vibration 

No harm to mating thread of parts 


Acts as a seal for gases and 
liquids under high pressures 


YOU CAN ALWAYS COUNT ON CONTINENTAL'S ENGINEERING SERVICE 


As Holtite-NYLOK fasteners are presently intended for specific applications, our engineers wel- 
come the opportunity to study your individual requirements and make recommendations for the 
most efficient and economical applications. 


Why not check your own assemblies today. There’s a good chance Holtite-NYLOK can boost 
your output, and save you money. 














VERA % 


Manufacturers of HOLTITE Fastenings For Every Purpose 





CONTINENTAL SCREW COMPANY, NEW BEDFORD, MASS., U.S.A. 








Sag ae 


. Standardl steel’s cadiaaaiened ability to produce 
weldless rings all the way up to 144” O.D. is 
‘ one of SIX REASONS 
WHY YOU SHOULD ALWAYS CALL 
| STANDARD STEEL FOR RINGS 


Weldless Rings | «> "*c« 


TESTING—radiographic tests, tensile tests, hardness 


i tests, ultrasonic probing of internal structure, etc. 
from | | ( f) 2. QUALITY STEEL—through production of own steel 
° a by the acid open hearth process. 
3. UNIFORMITY—assured by precise control of forg- 
4i ing and rolling operations. 
10 4. CAPACITY—unsurpassed ability to produce weldless 
bd . rings all the way up to 144” O.D. 


5. EXPERIENCE—produced by skilled workmen with 


20 to 40 years experience. 


6. FAST SERVICE—a vital factor in the continuing 
growth of Standard Steel for over 150 years. 


DIVISION 


General Offices: Philadelphia 42, Pa. Offices in Principal Cities 


BALDWIN-LIMA-HAMILTON <>; | 
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Stupakott 


A complete range of sizes and designs of terminals, lead-ins 


olass-to-metal and stand-offs for hermetic sealing is offered by Stupakoff. 


Made with Kovar metal, the ideal alloy for sealing to hard 
glass, Stupakoff Seals are durable and dependable. These 


are not mechanical compression seals, but are permanently 
fused by chemical interaction. They may be installed by 
conventional assembly techniques. 


Write for a copy of the new Stupokoff Catalog 453, 
giving details of over a thousand sizes and styles 
of Stupakoff Seals. 


STUPAKOFF CERAMIC 
yt & MANUFACTURING COMPANY 


LATROBE, PENNSYLVANIA 





Product Engineering — November, 1953 





Eee | | ss 
yi FOR NAME PLATES 
THAT REFLECT 


Don’t underestimate the importance 
oft name plates because the cost is 
small. Your name plate can mean 
imuch—in prestige and in selling ef- 
fect. If you're proud of your product 
give it the mark of quality—one of 
WRITE FOR our sparkling metal name plates. 
THIS BOOKLET Send rough sketch or blue print tor 


design suggestion and quotation, 


. ‘ without obligation. 
anes. . AN rite for “Et hed or I ithographed 
Metal Products of Quality,” with full 
color examples of our name and in- 
struction plates. 


CHICAGO THRIFT-ETCHING CORPORATION 


1555 N. SHEFFIELD AVE, CHICAGO 22, ILL, DEPT. B 
SUBSIDIARY OF DODGE MANUFACTURING CORPORATION, MISHAWAKA, INDIANA 


BLOWER AND 
HEATER 


AGITATOR 
AND HEATER 


The Model F-1 shown here is 
a single pole, double throw thermostat used to 
switch circuits from high to low heat where two 
heating elements are used. For example, an appli- 
ance may have one heating element with 4500 
watt capacity and a heat holding element with 


1000 watt capacity. When the thermostat calls for COMPRESSION = TORSION 
7 
j 


heat. the 4500 watt element is in action. When the 


desired temperature is reached, the main contacts EXTENSION & SPECIAL 
are broken, the low heat element is cut in and the f TYPE SPRINGS 


1000 watt element will function until a drop in 


the temperature causes the thermostat to operate METAL STAMPINGS & 


and switch contacts back to the 4500 watt element. 
May be used to operate fans in air duct or “i WIRE FORMS 
agitators in tank, etc., in combination with heaters 
when desired. Write for Catalog. SEND FOR SPECIFICATION SHEET 
FOR EASY ORDERING 


JOHN EVANS’ SONS, INC. 
a 


ROBERTSHAW THERMOSTAT DIVISION, YOUNGWOOD, PENNSYLVANIA 
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FOR DESIGN ENGINEERS 


DESIGNERS AND SUPPLIERS 
Double Reductior 
Right Angle 
Parallel Shaft 


Shaft Mounted 


Speed Reducers and Gearmotors 


CORPORATION 


REDUCTION UNITS 


e SPACE SAVING 

e DESIGN FLEXIBILITY 

e HIGH OVERHUNG LOAD CAPACITY 
e DUST-PROOF, OIL-TIGHT OPERATION 
e CUSTOM-ENGINEERING SERVICE 


Get This New Catalog containing features, sizes, ratios, mountings, 
H.P. ratings, and specifications. Rynel offers a complete range of 
Speed Reducers and Gearmotors for custom-designing your particular 
applications. 


With Rynel’s exclusive Air Service, you can solve your power reduc- 
tion problems overnight, with units exactly suited to your job re- 
quirements 


TELEPHONE A RYNEL ENGINEER — Sterling 4440 
He Will Visit You The Same Day You Call 


YOUR COPY FREE — Ask for your free copy of this new Catalog describing 
the Design-Flexibility obtained with the interchangeability of Rynel 
Power Reduction Units. Specify Catalog No 712 


712 Miller Street Sterling, Illinois 
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“One-way” Flow 


9 





 ? 














? Regardless of Shaft Rotation 


compact 
versatile 
convenient 


automatic 
reversing vane pumps 





You caa make these extremely compact pumps an integral part 
of your machines or mechanisms which reverse. They're fully 
automatic reversing . . . discharge in one direction, supplying 
lubricant or coolant continuously regardless of shaft rotation. 
Direction of discharge changed easily in field. 

Brown & Sharpe Automatic Reversing Vane Pumps in Stripped 
Models without housing shown here (Nos. 8023, 8063, and 8103) 
offer minimum projection from machine surfaces . . . are designed 
for use when suction and discharge ports can be incorporated 

in machine castings. Stripped Models with housings (Nos. 8022, 
8062, and 8102) are easily installed when ports cannot be 
designed into machine, or when outside piping is desirable. 
Complete Pumps (Nos. 8021, 8061, and 8101) are also available. 
Sizes available: 244, 5 and 1114 gpm at 0 lbs. pressure and at 
1140 rpm. Features fully described in Bulletin. Write 

Brown & Sharpe Mfg. Co., Providence 1, R. I., U.S.A. 


Buy through your local Distributor. 


Brown & Sharpe BS 
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/ FIT INTO THIS PICTURE? 


Metal stampings have been the specialty of G. P. & F. for over 73 years. 
The illustrations above show just a few typical examples of contract parts 
we make for hundreds of customers. If you use deep drawn or stamped 
metal parts in your products, the chances are good that we have the facilities 
to meet your requirements. When you think of G. P. & F., think of over 
1000 skilled people...15 acres of production facilities...293 deep 
draw and stamping presses...97 welding machines ...and a complete 
tool and die department. 


sc 


Stamping © Drawing © Forming 


er Galvanizing ©® Welding 
; lead Coating © Spray Finishing 


Vitreous Enameling °* Fiberglas 


c Cc 


GEUDER, PAESCHKE & FREY CO., 1505 W. St. Paul Ave., Milwaukee 1, Wis. 
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STILL MORE WAYS TO 


ae SQUEEZE PENNIES 


/ She Finest ’ 
/ « 


/ ELECTRICAL OUT OF 


\ comuecrer | «UPSET SPECIALS COSTS 


BUY! 
Specially designed upset products are solv- 
ing thousands of problems. Dozens of design 
pointers on them are yours for the asking. 
Send us your sketches, prints, finished pro- 
ducts for suggestions. 





upset knaurl 
adds only slightly tc 
the heading cost 
but a cross knurl 
require an extra 


operation 





An nexpensive 


/ " 
S ’ ’ . ’ —T. fluted shoulder 

( | \ hk | fi \ \ usually will serve 
A 4 i 4 4 the same purpose as 
ears which require 


ASSURES you THE an extra hand fed 
operation 
LOWEST VOLTAGE DROP F 
IN THE INDUSTRY! 








When operating conditions demand an electrical 
connector that will stand up under the most rugged 
requirements, always choose Bendix Scinflex Elec- F 


: ; q - - ~ ull length 
trical Connectors. The insert material, an exclusive threading n studs 


Bendix development, is one of our contributions to a up to 2” long is less 


the electrical connector industry. The dielectric ynd™, expensive than short 
strength remains well above requirements within 2 thread rolled on 
the temperature range of —67°F to +275°F. It makes each end 


possible a design ne resistance to flashove. 
and creepage. It withsvands maximum conditions 
of current and voltage without breakdown. But 


that is only part of the story. It’s also the reason 
why they are vibration-proof and moisture-proof. 
So, naturally, it pays to specify Bendix Scinflex To facilitate riveting 
Connectors and get this extra protection. Our sales a spot produced 





department will be glad to furnish complete infor- 
mation on request. 


im heading will 4 
sometimes be as ¥ 


satisfactory as a 
more costly drilled 


* Mo’sture-Proof « Radio Quiet « Single Piece Inserts ¢ Vibration-Proof « hole 


Light Weight ¢« High Insulation Resist e High Resistance to Fuels 
and Oils + Fungus Resistant « Easy Assembly and Disassembly « CROSS SECTION CROSS SECTION 


Fewer Parts than any other Connector ¢ No additional solder required. 
Po fpcetheghaiese se Pye CaN 
on eaealpe tele ieee 
ELECTRICAL CONNECTORS 
Ae : PROGRESSIVE 
SCINTILLA MAGNETO DIVISION of “Bemaly = ; THE § V 


SIDNEY, NEW YORK» vrarres conpoaaris 


Export Sales: Bendix International Division, 205 East 42nd St. New York 17, N.Y. 4 M a N U FA C T U R | N G C 0 M PA N Y 


FACTORY BRANCH OFFICES: 117 E. Providencia Ave., Burbank, Calif. © Stephenson 
Bidg., 6560 Cass Ave., Detroit 2, Michigan © Brouwer Bidg., 176 W. Wisconsin WRITE FOR 48 NORWOOD ST., TORRINGTON, CONN. 
Avenve, Milwaukee, Wisconsin © 582 Market Street, San Francisco 4, California. OUR CATALOG 
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39” SAVING REPORTED — 


on this screw machine part 


by switching from steel 


Mr. Ken Lemke, Lakeview Screw Machine Company, 
Chicago, reports: “By switching from steel to an improved 
design in aluminum for a swivel part we manufacture we cut 
our machine time by two-thirds. 


“This means we can pass on to our customer a saving of 
approximately 35° per thousand pieces! We use the extra 
machine time to turn out more jobs, which means more busi- 
ness for us. 

“We've also converted several jobs from brass to alumi- 
num to give our customers the advantage of aluminum’s 
lower material cost. By re-designing our tools we machine 
at the same rate as brass. And we find the aluminum parts 
highly satisfactory.” 

Kaiser Aluminum screw machine stock is free machining; 
provides big raw material cost savings over other non-ferrous 
metals; can assure better parts because of its unique com- 
bination of properties. 











Important suggestion for product designers! Be sure to 
request an alternate bid in aluminum with each bid you re- 
quest in another material. This is the easy and logical way 
to compare both price and suitability of the materials. You'll 
find that aluminum usually will greatly reduce your per- 
piece cost and can give you a better part at the same time. 


Call in a Kaiser Aluminum engineer. He'll gladly give 
experienced assistance with alloy selection, design consider- 
ations, production techniques. Prompt deliveries of round 
and hexagonal aluminum screw machine stock now being 
made by us and our distributors. 


Look for our local number in the classified telephone 
directory under the heading “Aluminum.” Kaiser Aluminum 
& Chemical Sales, Inc., 1924 Broadway, Oakland 12, Calif. 


Kaiser Aluminum 


setting the pace—in growth, quality and service 
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are your 
best buy 


7ake air compressor tanks for example: 


Modern equipment and advanced production 
techniques provide Scaife Company customers 
with quality pressure vessels at the right price... 
a price that helps you hold down the cost of the 
equipment you manufacture. 


Scaife engineering skill and ingenuity plus con- 
tinuous research are available to work for you in 
supplying the most efficient pressure vessel for 
your application . . . a vessel from Scaife’s broad 
line of standard units that fits exactly the operating 
standards of the equipment you manufacture. 


Rigid quality control practices are carried on 
throughout every step in the manufacture of Scaife 
pressure vesstls. The result—volume production 
of uniform, quality cylinders and tanks precisely 
to the customer’s specification. 


A history of more than 150 years of continuous 
operation provides evidence that Scaife Company 
has proved itself a dependable source of supply. 


Whether you require ASME Code, ICC, 
other code or non-code pressure vessels, 
for air, water or gases, Scaife Company 
is qualified to serve you. Send for more 
complete information on Scaife Pressure 
Vessels today. 


SCAIFPE CORPPANY 

















DUTCH BRAND 


Your choice ... 
from a quality group... 
fo meet your exact requirements 


DUTCH BRAND Friction Tape is a quality 
product known to the trade for over forty 
years. It does not ravel ... is free of pin 
holes . . . has correct adhesion . . . has long 
life and stands up on the job. Dielectric strength 
is 2000 volts for a single thickness. 


Years of experience manufacturing tape for 

the electrical field are responsible for this 

outstanding product. It is thin... with 150% 

stretch. lt resists weather, oils, acids and 

corrosive chemicals. Dielectric strength aver- 

ages 1000 volts per mil of thickness. Avail- 

able in regular .007” thickness or heavy duty 

.010” thickness for heavy duty work and for use with 

power driven tape machines. Be sure you get quality . . . 

get DUTCH BRAND Plastic Tape the next time you order. 


DUTCH BRAND Rubber Insulating Tape 

resists up to 18,000 volts through a single 

thickness. It fuses instantly without heat. .. 

contains no corrosive chemicals... has long 

life and is dependable. This tape serves a 

very definite unreplaceable service under electrical 

codes in meeting many electrical insulating requirements. 
Available at your electrical wholesalers ...order a supply today, 


“DB” Wire Connectors are quality products 

made to exacting specifications and design. 

They are designed with long skirt for full 

insulating protection... made of phenolic 

material, they are weatherproof... vibration 

proof and resist pull-out. Knurled design mokes 

them easy to handle and apply. Available in four 
stondard sizes. The next time you order DUTCH BRAND 
electrical tape also order your supply of “DB” Wire Connectors. 


ORDER FROM YOUR 
ELECTRICAL WHOLESALER 


VAN CLEEF BROS. [NC. 


via 


7800 WOODLAWN ‘VE . CHICAGO 19. KLLINOTS 
. 
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FASTENER 


@ FACILITATES NESTING 
of sheet metal stampings 


@ ELIMINATES DAMAGE 
due to welded or 
staked studs 


UNITED-CARR 


MAKERS OF FASTENERS 


Welded or staked studs are easily 
damaged in transit from one de- 
partment to the next or during 
processing, painting, polishing, 
etc. The bolts themselves can 
cause serious damage, denting, 
scratching or chipping painted or 
polished surfaces. 


But this 


QUICKEY SNAPS IN just before 
final assembly . . . allows finished 
parts to be nested for economical 
transportation without protruding 
studs of any kind. Installed at the 
last moment, every Quickey is 
perfect. If damaged during later 
assembly operations, any Quickey 
can be removed and replaced 
easily and quickly, even in blind 
assemblies. 


Like thousands of other fasteners and 
allied devices, designed and manufac- 
tured by United-Carr, Quickey helps 
speed assembly and cut costs. Avail- 
able in a complete range of sizes and 
in volume quantities; further details 
on request. 


UNITED-CARR FASTENER CORPORATION, CAMBRIDGE 42, MASSACHUSETTS 
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FORGING COMES OF AGE...JET AGE! 


From horse-shoe to jet engine blade is an 
air-age away. Both are forged — but there the 
similarity ends. For Utica’s new methods of 
forging, with giant new machines and a world 
of new forging knowledge, combine to ring 
out results that would leave an old-style 
smithy gasping. 


All the advantages of forging — 

at accuracies of a few thousandths! 
Today’s forging brings out the toughness, the 
strength of the metal —concentrates the 
strength where it’s needed — yet ends with a 
finished part within a few thousandths of final 
size. Drastically reduces machining time and 
cost. Gives you a part that’s minimum weight 
and dependable as only forgings can be! More 
than that, with Urica’s precise quality con- 





nically trained personnel. 





Jobs available for tech- | 





trol system, you get accurately forged pieces 
by the thousands! 


UTICA forging techniques for 
both “old” and “new” metals. 


Today, as for many years, Utica forges are 
producing our own fine alloy steel pliers and 
adjustable wrenches. And, with new tech- 
niques — many of them pioneered here — we 
are forging jet engine blades and other critical 
parts from the new, hard-to-handle metals. 
Perhaps we can help you — with small, precise 
forgings for defense today... with forgings 
for new products tomorrow. 


Our new “File Facts on Pre- 
cision Forgings” outlines 
UTICA’s methods and facil- 
ities for precision forging, 
now totally engaged in jet 
blade production, but ulti- 
mately generally avaiiable. 


PRECISION:--: —_ 


SVD 


-++>FORGINGS 


UTICA DROP FORGE & TOOL CORPORATION 


UTICA 4, NEW YORK 


TRADE MARK 
MAKERS OF THE FAMOUS UTICA LINE OF DROP FORGED PLIERS AND ADJUSTABLE WRENCHES 
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Samson Chairs by Shwayder Bros., Inc. 


“Strong enough to stand on!” 


Col-O-Via vinyl upholstery of Marvinol resin by Columbus Coated Fabrics C€ 


Tp, 


Tough enough, too—with Marvinol! 


Seats should be sat on, of course. But little Susie won't 
harm these rugged Samson chairs! Shwayder Brothers—one of 
the world’s largest manufacturers of folding chairs for public 
seating — makes them strong enough to stand on! And covers 
them with super-tough Col-O-Vin upholstery made from Mar- 
vinol resin by Columbus Coated Fabrics—a leader in the field 
of vinyl sheeting. 


So practical, this viny! upholstery is unharmed by all-day- 
suckers, greasy hands, disinfectants, or even the weather. Main- 
tenance is almost nil—vinyl upholstery made from Marvinol 
cleans with a wipe. It resists acids, alkalies, most chemicals. 
And it passes the strictest fire codes for flame resistance. 


Beautiful, too. In deep, rich tones, or delicate pastels, Mar- 
vinol permits built-in color styling—lasting as the material itself. 


So tough, this viny! covering produced from Marvinol resins 
will last long after Susie finishes school. It has excellent strength 
—won't tear or scuff—won't dry out, craze, or crack no matter 
how many “Susies” it meets 


Can Marvinol® help you? Readily calendered, extruded, 
molded, or laminated, it can be formed into film and sheeting, 
foamed shapes, belting, pipe, floor tile, and a wide variety of 
other products. 


Naugatuck technical sales representatives will be glad to 
help you work out your particular product problem. For more 
information on this partner to Naugatuck’s VIBRIN® polyes- 
ters and KRALASTIC® rubber-resin blends, write on your 
letterhead to address below. 


A Naugatuck Chemical 


Division of UNITED STATES RUBBER COMPANY « 200 Elm Street, Naugatuck, Conn 


BRANCHES: Akron e Boston ¢ Char! 


New York e¢ Philadelphia 


e Chicago e Los Angeles ¢ Memphis 


IN CANADA: Naugatuck Chemicals, Elmira, Ontario 











AL Stainless Steel Castings 
meet any need for Cleanliness 








Here’s New Data on 


ALLEGHENY METAL 


in Various Industries 


Available now—in- 
formative booklets on 
Allegheny Metal in the 
Chemical, Petroleum Re- 
fining, Brewing, Meat 
Packing, Dairy, Food 
Processing, Hospital and 
Laundry Industries— 
others in preparation. 
Write for this valuable 
data on the field in which 
you are interested. 


ADDRESS DEPT. PE-46 








Note the clean, sound, fine-grained 
appearance of the Allegheny Metal 
sanitary fittings shown above, in the 
“as-cast” condition. They’re typical of 
the wide variety of stainless steel cast- 
ings we produce for the chemical 
processing, food, dairy, beverage, oil, 
paper and textile industries, etc.— 
wherever the purity and quality of 
products must be maintained, and 
where ease of sanitation and assurance 
of long, trouble-free service are prime 


considerations. 

Allegheny Metal castings are pro- 
duced by methods specially developed 
to protect uniform quality and guard 
against defects. You'll find them su- 
perior both from the standpoint of 
machinability and soundness. @ Let us 
quote on your stainless casting re- 
quirements—any shape and any size, 
from a few ounces to 5000 pounds. 
Allegheny Ludlum Steel Corporation, 
Henry W: Oliver Bldg., Pittsburgh 22, Pa. 


You can make it BETTER with 





Allegheny Metal 


wad 4440 








WHEN IT'S HIGH PRESSURE (T's AMERICAN! 





Metallic sheets are “putty” to this machine...powered by a 


HYDRAMITE 


BENDING, FORMING, PIERCING, corrugating thoroughly qualified to analyze your hydraulic re- 
or braking sheets of metal up to 4 iach thick! That's quirements, install the necessary power units and 
the year in, year out job of the 10-foot, 300-ton assume full responsibility locally for continuous, 
Hydraulic Press Brake made by Universal Machine efficient service. Mail coupon for complete data. 
Company. And to assure economical, completely 
dependable power, Universal has adopted the HELE-SHAW 
American Engineering Hydramite fluid power 
pump = standard equipment. Hele-Shaw is a radial -piston 

Hydramite is a radial multi-piston, constant dis- variable displacement fluid 
placement, oil-operated pressure generator. It power generator. Pressure and 
maintains pressures up to 5000 p.s.i.... is direct- reversal of flow are controlled 
driven through a flexible coupling ... rotates in pong: viyaber i. y riage 

. . . . 5; . e varied from zero to 
either direction. No supercharging is required. And monieenm... aad savanna 
Hydramite can be foot, flange or face mounted... it gradually or instantly. Suitable 
is exceptionally quiet... has overall efficiency of 85%. controls available. Capacities 


, : , , . : f 0.5 to 53 g.p.m. and up. 
Your American Engineering representative is ernboepatnttenteteekie 


Ae ' Ri AN 3 American Engineering Company 
n i 2501 Aramingo Avenue, Philadelphia 25, Pa. 
os oe co M P A N Y Gentlemen: Kindly send me « omplete information about the 
ele-Shaw P , on adré r 
PHILADELPHIA | PENNA. CE Hele-Shaw Pump. [ Hydramit 
* 


(te Comedie: Affiliated Engineering i Lid., Montreal 2, P.Q. ; Name pueasnescuguseasbeuscunsecescensessecscesesees : ith 


AE Products are: Tayler and Perfect Spread Stokers, 


va 
— PEE EO 





variable pressures up to 3000 p.s.i. 











ee 
eal 
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NO JERKS, NO JIGGLES... 





New Parker mobile-equipment valve 
positions a load gently and exactly 


Special lift truck demonstrates gentle, exact control of new valve. Stop-action photo 


Parker announces a new line of directional- 
control valves for mobile-equipment applications 
... lift trucks, agricultural machinery, and earth- 
moving equipment. These valves provide gentler 
and more exact positioning control than any 
other. Here’s how: 

The new valve has full feathering on both 
open-center and cylinder ports. This feathering is 
especially good for two reasons. First, a load 
check eliminates dead spots and back flow to the 
pump. Second, unique spool notches provide 
sensitive rate-of-flow control during crossover. 
A full parallel circuit enables you to do several 
operations at once. 

These new Parker valves are offered in 1, 2, 3, 


or 4-spool designs, with capacities up to 35 gpm. 
Flow characteristics can be tailored to your 
specific applications. For instance, the valve has 
a built-in carry-over for piping from one valve 
to another without pressurizing seals. You can 
add additional functions in this way. 

Both designers and salesmen will be enthusias- 
tic about the many other features and benefits. 
Why not call in Parker today? We would like to 
discuss these valves in detail . . . and work with 
you in developing their proper application on 
your equipment. 

INDUSTRIAL HYDRAULICS DIVISION 
The Parker Appliance Company 
17325 Euclid Avenue, Cleveland 12, Ohio 


Hydraulic and fluid 
system components 


Pa rker 
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shows tank of soapy water (suds on top) being raised without a ripple in the water line. 


What other Parker products for hydraulic and fluid sys- 
tems interest you? Triple-lok flare fittings? Ferulok flareless 
fittings? Synthetic rubber O-rings? Any other products? 
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THE PARKER APPLIANCE COMPANY 
Section 201-L 

17325 Euclid Avenue 

Cleveland 12, Ohio 


Please send me the following information 


[_] Hydraulic control valve Bulletin 1551 A 


ia Information about these other Parker products 


NAME 
COMPANY 
ADDRESS 


CITY STATE 


Send for catalog of complete information about Parker hydraulic 
control valves. If you'd like to know more about other Parker 
products, list them on the coupon or write to the above address. 


323 





S ceburg nother Ingenious 
Select O- mat "In 5% years of field 


operation Acro 
switches have 
performed very well 
and have given us 
no trouble” 


—y —_——_—- 


~~ . 


‘a " “_ M. A. GREGORY, Men- 


ager of Quality Control, 
Seeburg Corporation, 
Chicago, Ill. points to Acro 
switch in record player 





MAKE YOUR UNRESTRICTED . CHOICE FROM 








and Economical Application for 


ACRO QuaPACTiOn’ SWITCHES 


0 OL A ty a it 


When you put multiples of coins into a remote control wall 
box of the Seeburg ‘‘Select-O-Matic,” a “‘credit’’ is auto- 
matically established. This entitles you to hear the number 
of plays you pay for in advance. You can pre-select your 
favorites from any of 100 recordings. 


There is an ingenious system of electric controls back of 
the smooth, effortless action that causes the music to pour 
forth. Actuating these circuits and guarding performance 
are simple, positive Acro snap action switches 


For example, consider the Credit Cancel Unit. Here, Acro 
and Seeburg engineers combined their talents to design a 
circular arrangement of six economical open blade Acro 
switches operating on a pressure of only 35 to 50 grams 


And the “'Select-O-Matic’ hanism is controlled by a 
single Acro Model M switch. It’s the key operating unit 
on a three wire circuit which does the entire job of making 
100 record selections. 


Circular arrangement of six single pole single throw Acro 
open blade snap switches on Seeburg “Credit Cancel” unit. 


Seeburg also uses Acro switches on Government military 
applications. 


Acro switch performance has helped Seeburg record players 
gain an enviable reputation in the trade for lependable 
money making performance 

This same precision switch performance can be put to work 
for you with profit. Write for catalog listing over 7,000 
standard Acro Switch and Mu Switch specifications. Our 
engineering staff will gladly work with you on special 
applications. 


ACRO MANUFACTURING COMPANY 
COLUMBUS 16, OHIO 


PLANTS IN COLUMBUS AND HILLSBORO, OHIO 


Representatives In Principal Cities 
P P A single Acro Model M switch controls the actuating mechanism of the record selector. 
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Put this magic ingredient into your products 


to make them better, safer, lighter, stronger! 


The same reasons why your wife invests in 
today’s new curtains and draperies made 
from glass fibers are equally important to 
you, as a businessman. 


For this wonder material, with all of 


its remarkable properties, is being manu- 
factured to a high degree of quality for use 
in hundreds of products by one of the glass 
industry's pioneers—Pittsburgh Plate Glass 
Company. 

If you use rubber, plastics or any varia- 
tion of these materials—tapes or cordage 


fabrics—insulation to contain heat or cold 


or countless other materials, you'll find 
that Pittsburgh Fiber Glass Yarns or Super- 
fine insulation will add new features to 
your product’s efficiency and function. 

Accept our invitation for a no-cost in- 
spection and test of Pittsburgh Fiber Glass 
for your product. Simply write our execu- 
tive or district offices for arrangements. 
Pittsburgh Plate Glass Company, Fiber 
Glass Division, 420 Fort Duquesne Boule- 
vard, Pittsburgh 22, Pa. District Sales 
Offices: Chicago, Cincinnati, Cleveland, 
Detroit, New York and Washington, D.C. 


Pittsburgh Fiber Glass Yarns 
are packaged for all textile 
machinery and made in stand- 
ard 150’s, 225’s, 450’s and 
900’s, twisted and plied for 
any wanted build-up. 


Pittsburgh Superfine Insu- 
lation is made in a range of 
densities, grades, thicknesses 
and blanket roll sizes, with a 
variety of binders and fac- 
ings available, 





PAINTS * GLASS * CHEMICALS - BRUSHES «+ PLASTICS 


Cease F's aoe rt A-T4 Ee Be COMPANY 
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technical 
bulletin 


NEW MOLOF sive: 


HOME » 2 omer 


rugged + ms 


performance data 


* 50 watts continuous at 7500 RPM 
* 40° centigrade rise at sea level 
operation and normal ambient 
* Weight 23% ounces 
* Dimensions 6 inches long, 2% inches diameter 
* Brush life at least 2000 hours 
* Designed to meet ANM-40 specifications 


Sima = Sime eter 


This new EEMCO motor was 
designed for a wide variety of uses 
where a light, compact unit with 
unusually long life is required. It 

is tooled for large quantity, low 

cost production. All cast compo- 
nents are either die, investment, 
or molded. 
The basic design is extremely 
flexible. Speed can be varied by 
changes in winding and/or 
lamination stack length. 
Wound for 28 volt D.C.; it can 
be wound for either 110 volt 
A.C. or D.C. 


electrical engineering and 


manufacturing corporation 
4612 west jefferson bivd., los angeles 16, calif. 


3-820 








Reduce Labor Costs — 
Speed Production with 


CRATEX 


The World's Finest 
RUBBERIZED ABRASIVES 








There are over 160 standard sizes and shapes 
of Cratex Rubberized Abrasives available to 
meet your needs in 


BURRING, SMOOTHING 
and POLISHING operations 


Manufactured in four “grit types” from 
coarse to extra fine, Cratex saves production 
and labor costs by doing one or more opera- 
tions at one time—such as Cleaning, Blend- 
ing, Lapping, Finishing, and Trimming—on 
hard or soft 


METALS, PLASTICS, GLASS 
and scores of other materials. 


CRATEX Rubberized Abrasives 
Wheels, Points, Blocks, Sticks, Cones 


—are ideal ‘or manual or machine applica- 
tion—require no special equipment—always 
ready for instant use. For over 30 years, 
Cratex has served industry with unparalleled 
results — an unduplicated reputation for 
lowering “unit costs” in burring, smoothing 
and polishing operations. Investigate Cratex 
Rubberized Abrasives . . . “The World’s Fin- 
est For Industrial Use” . . . send today for 
Descriptive Catalog which gives full details, 
applications and prices. 


FREE CRATEX TECHNICAL SERVICE 


| | Get the assistance of our abrasive engineers 
| | on your burring, smoothing and polishing 
problems. Merely check the coupon for 
“Application Analysis Form.” This Cratex 
service will be helpful. 


fx 
Aah . MAIL THIS COUPON TODAY 


CRATEX MANUFACTURING CO. 
81 Natoma St., San Francisco 5, Calif. 


MAGNET WIRE 
cons Without any obligation please send us— 
(0 Descriptive Catalog. 
oe (C0 Application Analysis Form. 
TRANSFORMERS 
FIRM 


MAKES THESE PRODUCTS A peciallg A 
D WIRE COMPANY, INC. STREET 


Division of The Sperry Corp. * 1103 EAST AURORA ST., WATERBURY 20, CONN. } city ’ ZONE STATE 
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Fuel Pumping 


Petroleum Refining Chemical Processing 





Electric Motors 
for every industry 


When you need electric motors... in any rating, or 
frame type... one or a thousand . . . always look for 
the Fairbanks-Morse Seal. For over 120 years it has 


Pipe Line Pumping 


Paint Manufacturing 


stood for the finest in manufacturing integrity to 
all industry. 
Fairbanks, Morse & Co., Chicago 5, Illinois. 


Fairbanks-Morse explosion-prodf motors for all 
installations where fire hazards exist. 


& FAIRBANKS-MORSE 


a@ name worth remembering when you want the best 





ELECTRIC MOTORS AND GENERATORS ~ DIESEL LOCOMOTIVES AND ENGINES + RAIL CARS + PUMPS + SCALES . HOME WATER SERVICE EQUIPMENT + FARM MACHINERY - MAGNETOS 
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Let your J-M Friction Specialist; <“->., 





help find a cure 


If your organization is having friction 
material problems, a phone call or let- 
ter from you will enlist the help of a 
Johns-Manville specialist. 


His expert knowledge and wide 
practical experience will help you 
quickly select the right friction mate- 
rials you need, no matter what the job. 

How can Johns-Manville give you 
this ‘‘Johnny-on-the-spot”’ service? 
Three short sentences tell the story: 

1. We are pioneers in the manufacture of 


friction materials for every type of 
equipment. 


2. We have built up a storehouse of 
“know-how” by our contacts in 


JONNS MANVILLE 


supplying these materials to prac- 
tically every type of industry. 

3. We maintain one of the most exten- 
sively equipped laboratories in the 
world for the development of fric- 
tion materials. 


So regardless of your problem, don’t lose 
time. Instead, phone or write your nearest 
Johns-Manville office—or Johns-Manville, 
Box 290, New York 16, N. Y.—and a J-M 
friction specialist will be on his way to 
help solve it in a hurry. 


Here's your guide to the right 
friction material for the job — 


Even if you do not have an immediate 
friction material problem you may have 
use for a reference source. Booklet FM- 
12A (right) is yours for the asking. It 





_wT 
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‘ 


contains complete descriptions, specifica- 
tions, and a handy selector chart. For 
your copy write Johns-Manville, Box 60, 
New York 16, N. Y. 





Johns-Manville Asbeseod FRICTION MATERIALS 
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DESIGN ENGINEERS SAID... 


* REO 








PUAN JI) 


SEVERELY COLD-WORKED, FURNACE-TREATED 


Reo Motors, Lansing, 
Mich., have again 
specified STRESSPROOF 
—this time for the pow- 
er shaft on their new 
rotary lawn mower. 


Reo engineers needed top performance from this 
new drive shaft . . . so they insisted on STRESS- 
PROOF ! They knew from years of successful experi- 
ence with STRESSPROOF that it could take abuse. 
It had both the strength and wearability to stand up 
under the toughest service—and its excellent machin- 
ability was most welcome from a cost standpoint. 

The alternative to STRESSPROOF would have 
been a heat-treated part, with the attendant cleaning, 
straightening, and machining problems. 

Only STRESSPROOF gives you a unique combina- 


Manufacturers of the Most Complete 
Line of Carbon and Alloy Cold-Finished 
and Ground and Polished Steel Bars in America. | 
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STEEL BARS 


Another 
Reo Lawn Mower 


tion of four qualities in-the-bar: Strength, Wearability, 
Machinability, and Minimum Warpage. Yet it costs 
less than the other quality cold-finished steel bars. 

STRESSPROOF makes a better part at lower cost ! 
It is available in cold-drawn or ground and 
polished finish. 


SEND FOR... 
Free Engineering Bulletin 
“New Economies in the Use 
of Steel Bors” 


La Salle Steel Co. 
1430 150th Street 
Hammond, Indiana 


Please send me your STRESSPROOF Bulletin. 


; Title 

; Company 

' 

t Address 

' City Zone___ State 








ROLLER ASSEMBLY — 


TYPE D— Hardened or unhardened; 


Raller excontbly without split sleeve. 


with solid inner 
ond ovter race. 


TRU-ROL — 


With separable inner 

race. Ingenious steel 
retainer insures constant 
roller alignment and longer- 
than-usual life. Pre- 

vents skew ond slide, 
consequent power losses 
and early failure hazards. 


TYPE A— 


Roller assembly, 
hardened or unhardened; 
with split sleeve. 











ROLLWAY steel cage Bearings 


---to Bu 
Cost Less - . to inatell 


eee to Maintain 


Lower First Cost [qual to plain bearings in Lower Maintenance Cost Run a: 4g and 
overall cost—lower than most other roller bearings with better efficiency under heavy loads, con- 
in initial cost—Rollway Steel Cage Bearings step tinuous operations and varying speed conditions. 
up the operating efficiency of your machines .. . Promotes easier starting, running — minimizes 
while keeping them competitively priced. replacements. 


Lower Assembly Cost Rollway Bearings are Free Engineering Service Send your design 
installed more cheaply than other bearings. Sim- problems to us—our engineers will glady recom- 
ply press the sleeve in the housing during bench mend the right bearing to your needs. No obli- 
assembly—slide the roller assembly on the shaft at gation. Write today. Rollway Bearing Company, 
group or final assembly. Fast .. . easy . . . costs less. Inc., Syracuse 4, N. Y. 


Syracuse Houston 
Chicago Cleveland L F 


Philadelphia Detroit 


ie BEARINGS 


Milwaukee 


Complete Line of Radial and Thrust Cylindrical Roller Bearings 
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Youre 
always | 


with AUTO-LITE 





aaaaaai 





5 


baie 


@ Many of America’s leading manufacturers, 
producing a wide variety of products, are 
benefiting from Auto-Lite die cast research, 
experience and advancement. Such devel- 
opments as high pressure casting, special 
alloying practices and improved quality 
through the ‘controlled metals process” 
make Auto-Lite the logical source of supply 
for precision die castings. Address 
inquiries to: 
THE ELECTRIC AUTO-LITE COMPANY 
Die Casting Division 
Woodstock, Illinois 
Leckland Division, Cincinnati 15, Ohio 
600 So. Michigan Ave. 723 New Center Bidg. 
Chicago 5. Illinois Detrott 2, Michigan 


Tune in “Suspense!’’....CBS 
Radio Mons....CBS Television Tues. 


DIE CASTINGS @ WIRE & CABLE e 
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Consider These 6 Advantages of 
Designing Your Product With a... 


Pocket-size gear motor for ma- 
chine applications requiring low 
output shoft speeds with rela- 
tively high torque. 


Lamb Electric 


SPECIAL APPLICATION @ 
FRACTIONAL HORSEPOWER MOTOR 
Perhaps you will find the answer to your problem, 


“How can we give our product more sales appeal?” 
by redesigning with the help of the Lamb Electric 


engineering department. 

A Lamb Electric Motor — especially engineered 
for your product — makes available the following 
six important advantages: 


IN THE MOTOR... 

1. Reduced cost. weight. space. 

2. Exact mechanical and electrical requirements. 
3. Thorough dependability. 


Compactly designed motor de- IN THE PRODUCT eee 


prow = phevdimeny. 1. -ongdhaay 4. Better performance. 
5. Improved appearance. 
6. Compactness, less weight. 
Our engineering department will be glad to team 
up with yours to help obtain these results. 
The Lamb Electric Company * Kent, Ohio 


In Canada: Lamb Electric—Division of 
Sangamo Company Ltd.—Leaside, Ontario 


— 


pois 


\ 


‘ 


t 
ee 


~ 


_ 


Gear unit for reversing service 
with constant speed capacitator 
type motor. 


Planetary inbuilt speed reducer Compactly designed turbine pro- 
permits a straight-line drive, vides dependable operation fer 
symmetrical construction; insures canister-type vacuum cleaner. 
good performance. 


THEY'RE POWERING AMERICA'S “/cxese PRODUCTS 
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WEVE DISCOVERED HOW TO 


Shui your motu 


-by Floating a screw on a stream of balls?! 


We eliminate the need for the excess power that 
was added to overcome friction in the old-fashioned 
screw-type drives. 


Ball-screw actuators made by Cleveland Pneumatic 
have an efficiency as high as 90% on most types 
of drives for machines. This lets you use a 4-horse- 
power motor instead of a 1-horse...a 5-horse in- 
stead of a 10... with power to spare. 


It’s done by replacing the famous old high-friction 
Acme thread principle with a spiral ball-bearing 
thread that does wonders for itehinan. Sliding 
friction is replaced by the rolling action of the 
screw and nut over the steel balls in the threads. 


These “AEROL” Ball-Screw Actuators are at 
work now...in the air at scores of spots on alr- 


Cleveland Pneumatic 


T00€ Compang cwirne 5, OHIO 


Department E -11 


BALL-SCREW ACTUATORS ¢ AUTOMOTIVE SHOP EQUIPMENT 
AIR-OlL IMPACT ABSORBERS 


World's Largest Manufacturer of Aircratt Landing Gears 
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craft; on the ground in machine tools, in research 
equipment, on trucks and cars; at secret locations 
on difficult defense projects. 


We can also cut down friction in your designs 
and products... by shrinking the size of motors, 
easing the effort it takes to hand-actuate a device, 
making equipment move faster yet come to a more 
precise stopping point under any condition. Our 
Actuators operate smoothly under the greatest 


extremes of heat and cold. 
Ve 


When can we discuss with you the 
application of our AEROL Ball- 
Screw Actuators in your business? 
If you wish to know more about , 
Cleveland PneumaticActuators and : = 
their uses... write for our booklet. 


To CUSHION SHOCK 


CPT’s shock absorber principle combines 
pneumatic and hydraulic cushioning. It can 
control minute vibrations or tons of impact. 
It is the shock absorber for the largest aircraft 
landing gears(CPT is the world’s biggest manu- 
facturer of landing gears), and the same princi- 
ples are often adapted to finger-sized units. May 
we discuss with you how to take the shock 
out of stopping or the motion out of vibration? 








or wrapping cores 


this tape is IT. 


Temp-R-TAPE 


A pressure-sensitive tape meeting Class H 
insulation requirements. 


:— combine the excellent temperature stability, the 
resistance to ozone, oxidation, and weathering, and the high electrical 
characteristics of the silicones with the simple, dependable form of 
the pressure-sensitive tapes. 


Temp-R-Tape can be applied at temperatures as low as —65°F. and 
retains its adhesion at temperatures up to 400°F. 
Temp-R-Tape is unique as: 


a Class H insulating tape 
a high temperature sealing tape for heating ducts 


a@ wrapping tape for any material to be subjected to temper- 
ature extremes 


a masking tape for high and low temperature use 


WRITE FOR SAMPLES AND LITERATURE 


COHR astTiC 


408 EAST ST. + NEW HAVEN, CONN. 


First in silicone rubber fabrication 








HARD RUBBER COMPANY 
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for 
SLITTING SERVICE 


Hreatlaches 


@ If your monthly requirements 
of coiled strip exceed 100 tons, in 
many different widths and gauges, 
installing a Yoder slitter will not 
only result in worthwhile econo- 
mies but in eliminating costly pro- 
duction bottlenecks. 





Coiled strip in standard widths is 
obviously lower in first cost than 
slit-to-width strip; the sources of 
supply are more numerous and 
deliveries much quicker. 

The savings effected by doing your 
own slitting of moderate tonnages, 
soon pays for your investment in a 
Yoder slitter. Equally important, 
your inventory requirements and 
production planning are greatly 
simplified, as you can, from a rela- 
tively small stock of standard 
widths, in a few hours supply your 
own needs in slit strands. 

The economies as well as the me- 
chanics of slitter operation are fully 
discussed and illustrated in the 
Yoder Slitter Book, free on request, 


THE YODER COMPANY 


5522 Walworth Ave., Cleveland 2, Ohio 


i <ohiclad 
Tel aye! 


SLITTERS 
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Two World-Famous 


Organizations Become One — and 


this 


1s what 


happens... 


Just a few years ago, National Pneumatic, the world’s 
leading producer of transit and railroad safety equip- 
ment, and Holtzer-Cabot, a pioneer and leader in the 
electrical field, became one organization 

Manufacturing was consolidated at the big Boston 
plant of Holtzer-Cabot. Progress was swift and sure in 
both companies’ ability to serve customers even better. 


SIX DIVISIONS WERE SET UP 


Transit and Railroad «+ Industrial Activators and 
Controls * Products for National Defense * Motors * 
Telephone + Automatic Doors 


All the familiar products, plus many new ones are 
now being made under a new high efficiency. Design 
and Research Departments have grown on a full scale 
to match the increased activities of these two great com- 
panies ——- with some left over! 

To industry this is a new, large and dependable 
resource. Research, development and manufacturing 
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facilities are available for mechanical, pneumatic, hy- 
draulic, electric and electronic products either singularly 
or combined. Inquiries on present products or develop- 


ment work are welcomed. 


AILS 


XY 


AY 
Seisnt0 
a 


NATIONAL PNEUMATIC CO., INC. 


AND 


HOLTZER-CABOT 


VISIONS 
BOSTON 19, MASSACHUSETTS 








NEW YORK «+ PHILADELPHIA «+« CHICAGO 
SALES REPRESENTATIVES THROUGHOUT THE FREE WORLD 














WATERMAN 
PRODUCTS 


for 
POSITIVE 
CONTROL 


Here are four Waterman Products designed to fit 
your needs. If you desire a completely new 
our experienced engineers are available to serve you. 


for operation to 3000 psi. 
non-corrosive fluids. Poppet construction 
eliminates leakage. impregnated coils 
are oil and moisture resistant. Avail- 

* able in 110-220 A.C. 


UNLOADING VALVES 


for pressures to 3000 psi. 

Flow rates to 30 G.P.M. Fast 

acting, easily adjustabie, 
maintain desired pressure settings without con- 
tinuous readjustment. Hardened poppets eliminate 
leakage. Large passages insure minimum pressure loss. 


ADJUSTABLE FLOW REGULATORS tr, <rer‘Soa.eeeac%s 


pressure to 3000 psi. Ideai for cylinder speed oad t yet 
tains constant speed for Machine Tools—Farm Equip t—Pr i 
Machinery—Steel Mills etc. 





WATERMAN 


ENGINEERING COMPANY 


725 CUSTER AVENUE + EVANSTON, ILLINOIS 


ay; 


+. 


Send for these 
Engineering Data 
Dept. E 











HEYCO Nylon Strain Relief 
Bushings cut production 


costs and improve 


product quality! 


CHASSIS 


| 


you should know uo C 
about HEYCO 
Strain Reliefs 


Heycos absorb all cord pull, push 
and torque and insulate wire from 
housing. With Heycos it’s no longer 
necessary to tie wire knots or use 
insulating grommets. Product life 
is increased and product appear- 
ance is greatly improved. Avail- 
able in all sizes from clock wire to 


$-10/3 cable. 
HEYMAN MANUFACTURING CO. , 
KENILWORTH 3, NEW JERSEY 4 
It’s easy to apply Heycos, too: 7 
1. Slip over wire 4 
2. Snap into hole 


FULLY APPROVED BY 
Underwriters’ Laboratories and 
Canadian Standards Asso. 








HEYCOS positively eliminate 
strain on terminals! 


Send for Samples and Specifications 


For Double Protection 
UY Weve ge) -1e a | DAMS) 
Strain Relief Bushings 
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-Newly Designed. aa integral 


'...with completely standard 


round-frame, D-flange motor 








™ Every FALK Motoreducer 
has these “In-built"’ “actors — 


Precision Gearing. Hect treated alloy 
steel, precision cut and shaved helical gear- 
ing throughout . . . quiet-operating crown 
shaved pinions . . . toper bored gears for 


easy ratio changes. 


All-steel Housings. Unbreakable, strong, 
rigid. Generous overhung lood capacities 
provided by wide bearing spons, large shafts 
and bearings. 








The basic E design permits 
maximum use of standardized 
ports .. . closer control over 
materials, processing, inspection 
and assembly . . . resulting in 
faster delivery from inter- 
changeable stocked assemblies. 


Streamlined inside and outside. Smooth, 
clean surfaces; machine welded construcfion 
conforms to NEMA motor frames. 


Positive Lubrication. Large sump capacity 
. oil-tight construction assures clean lubri- 
cant... direct dip of revolving elements pro- 
vides positive lubrication at all speeds. 
Wide Speed Range. Selective ratio combi- 
nations provide output speeds from 1.5 rpm 
to 1430 rpm with stock geors 
Sealed Housings. Duo! closures and one- 
way vents keep oil in, dust and moisture out. 
Units ore splash-proof, leakproof, dustproof. 







(Gearmotor Type-Supplementing 
Falk All-Motor Line) 


Check and Compare 


Meet a faithful old friend in a new, 
modern dress! The famous, time-proved 
Integral Type all-steel FALK Motoreducer 
(Supplementing Falk All-Motor Line) has 
been redesigned into a compact, stream- 
lined unit providing the utmost in space 
economy —but retaining all the applica- 
tion versatility, long-life performance, 
easy-maintenance features and superior 
structural qualities that have made Falk 
Motoreducers the recognized standard 
throughout industry. 

In this new Integral unit—rated in 
accordance with AGMA Standards—a 
completely standard round-frame, D flange 
NEMA motor is mounted directly on the 
all-steel Motoreducer housing. The motor 
remains a separave piece of equipment. 
Size and arrangement of the standard 
housing permit widest ratio range—from 
3.36:1 to 542:1. 

In order to meet the widely diversified 
needs of those who manufacture industrial 
equipment, the newly designed Integral 
Motoreducers are available in horizontal 
and vertical models, both in concentric and 
right-angle types; double, triple and quad 
ruple reduction; horsepower range, | to 
40 HP. Prompt stock shipment in standard 
ratios is offered. Write for Bulletin 3104. 





23° FALK = 
E EC in industry 
CORR. 


mat Om} a) THE FALK CORPORATION , 3001 W. Canal St. . Milwaukee 8, Wis. 





Just Published—Third Edition 
CALIDYNE DOES FORMULAS FOR 
From time to time vacuum tube manufac- STRESS AND STRAIN 


turers and users have asked us if we make a Presents all the formulas for stress, strain, 
- |} and streng' likely to prove useful to the 

standard shaker system or could build one for design engineer. Covers formulas for com. 
: “ bined tress, and fo hes 10 it, d 
vibration testing vacuum tubes. The answer | detiection. Includes curved beats clreule: 
rings, torsional deformation and stress, flat 


is that we do make one and can build others to plates, standard columns, etc, 3rd Edition 


° . . b zs ew an 
suit your particular requirements. The value Siites an ‘deem te 


of such a system is obvious from both sales ae ane See 


circular arches, pressure 

‘ . . vessels—plus many new 

and use points of view. tables. By Raymond J. 

Roark, Prof. of Me- 

chanics, U. of Wis., 3rd 

VIBRATION IS OUR BUSINESS Ed. $70 pp., 45 iitus., 
— 








Calidyne’s business is to build shaker systems 
to meet individual needs. Wide frequency Just Published! 
ranges are available. We build shakers to do 

frequency cycled tests varying from 10 to GAS TURBINE 
1000 cycles per second. These give actual ANALYSIS 


physical vibration in a linear plane. Accel- AND PRACTICE 


eration levels go up to 15 g’s on table loads 
A broad, overall survey of the design, oper- 


of about 2 pounds. It is possible to develop a ation, and scope of the modern gas turbine 


° and its application in various fields of trans 
shaker that operates at frequencies up to cetatGn Gah caaan TE ‘eaelaen 


10 000 Cc P S types, gives specifications, sketches, an 
’ 7 a 5 


yhotos, shows how to calculate thermody 
namic performance, and outlines fundamen 
tal concepts necessary in design work. By 
Burgess H. Jennings and Willard L. Rogers. 
beth of the Technological Inst., 
western U, 487 pp., 200 illus., $8.50 











Just Published 


FLUID DYNAMICS 


Volume IV, Symposia 
in Applied Mathematics 


In convenient, accessible form, 14 leading 
authorities discuss turbulence, compressible 
flow, foundation, and incompressible flow, 
ring statistical theory of turbulence, 
1athematical theory of supersonic and 
transonic flow, shock waves and gravity 
propeller theory, viscous flow, etc.— 
eir applications. An invaluable ref- 
» for engineers, mathematicians, and 
American Mathematical So- 

Hlus., $7.00 








MECHANICAL 
ENGINEERS’ 


HANDBOOK 


Provides practical data on every branch of 
mechanical engineering—from aeronautics 
to mechanical refrigeration, from power 
generation to welding, from metal-cutting 
to sr | and conveying. New materials in 

the 6th edition include fluid mechanics, air- 
CALL ON CALIDYNE craft jet propulsion, plastics, industrial 
supersonics, rocket fuels, and many more 


If you make or use vacuum tubes for computers, guided missiles, radar, Edited by Lionel 8. Marks, Gordon McKay 
Prof. of Mech. Eng., Emeritus, H 


sonar or mobile applications, you must recognize the importance of de- Univ. 5th Ed., over 8300 pages, ine ee 
pendable tubes proved by pretesting. Outline your problem in detail $15.00 

and let us see what we can do with it. You may then be able to pretest r—-SEE THESE BOOKS 10 DAYS FREE—> 
your vacuum tubes for vibration before putting them in the field. McGraw-Hill Book Co.—330 W. 42 St., NYC 36 


Send me book(s) checked below for 10 days’ exami- 

nation On approval. In 10 days I will remit for 

book(s) I keep, plus few cents delivery, and return 

SALES REPRESENTATIVES IN NEW YORK, LONG ISLAND, NEW JERSEY unwanted book(s) postpaid. (We pay delivery if 

C. Engel — Rector 2-0091 (N. Y.) © Ridgewood 46-7878 (N. J.) you remit with this coupoo—same return privilege.) 

CLEVELAND, OHIO =» HOLLY WOOD, CALIFORNIA 1} Rem--ouectas von creams & sunam— 
M. P. Odell Co. G. B. Miller Co. rie 


THE Prospect 1-6171 Hollywood 9-6305 ] Jennings & Rogers—cas TURBINE ANALYSIS 
AND PRACTICE —§8.50 


DAYTON, OHIO ALBUQUERQUE, NEW MEXICO ry 2 Ry , : 
CALIDY Moe ore mi 0 Ane, Ma tov ornaee—at.oe | 
Oregon 4441 Albuquerque 3-1998 $15.00 (payable $3 in 10 days. $3 per mo.) 























(Print) 
COMPANY 75) MAIN STREET, WINCHESTER, MASSACHUSETTS Name 
Address 








WASHINGTON, D. C. FLORIDA CHICAGO, ILLINOIS MINNEAPOLIS, MINN. DALLAS, TEXAS ‘ity Zone State : 
F.R. Jodon A.H. lynch and Assoc. Hugh Marsiond Co. H.M. Richardson and Co. John A. Green Co. ; 
Woodley 6-2615 Fort Myers 5-6762 Ambassador 2-1555 Geneva 4078 Dixon 9918 Company 


ARNPRIOR, ONTARIO, CANADA, Mecsurement Engineering Limited, Arnprior 400 Position PE-11 
WALTHAM, MASS., Robert A. Woters, inc, Waltham 5-6900 


Product Engineering — November, 1953 





FOR PUMP SERVICE... 


All motors are 
NOT alike f° 


Reliance Totally-enclosed Fan-cooled 
1-c. Motor. All other standard en- 
closures available, with wide choice 
of mechanical designs and special 
mountings. Ratings from 3 / 4 to 300 bp. 


= . 
+ dau we 2 Oe 
eS ae as. 


lil 


x+ Tough, moisture-proof Reli-X insulation 


x+ Liberal ratings ... low starting currents... 
pump-duty torques 


Xb Moisture-proof conduit box and motor lead assembly 


.»-- AND THE BEST PRE-LUBRICATED BEARING DESIGN 
The Reliance pre-lubricated bearing provides four times more operating 
hours without re-lubrication than any other bearing used in motors today. 
And—whatever your lubrication schedule—you just can't grease’em wrong ! 
To get the complete “inside story” on motor bearings, write today for 
Bulletin B-2201. It contains hard facts on the advantages of the Reliance 
pre-lubricated bearing design, with cutaway view, cross-section dia- 
gram, comparison chart, and statements by bearing manufacturers. s-.«er 


RELIANCE thistiisetee 
1080 twanhee RoadilaWalend:10/Ohle. * Sales Rezresentatives in Principal. Cities > 
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~ FOREMOST IN 
SCIENTIFIC DEVELOPMENT 


IN THE REALM OF FORGING 
DESIGN AND THE DEVELOPMENT 
OF PROPER GRAIN-FLOW, WYMAN- 


GORDON HAS ORIGINATED MANY 
FORGING DESIGNS WHICH AT THE 
TIME! OF THEIR} DEVELOPMENT 
WERE, CONSIDERED) IMPOSSIBLE 
TO PRODUCE BY FORGING. 


WYMAN-GORDON 


ESTABLISHED 1883 
FORGINGS OF ALUMINUM * MAGNESIUM «© STEEL 


WORCESTER, MASSACHUSETTS 


HARVEY, ILLINOIS DETROIT, MICHIGAN 
* * 

















eee eee 
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how Cindus X-Crepe helps micarta 
“take the bends” in plastic sink tops 


Today, MICARTA, manufactured by Westing- 
house Electric Corporation, is fabricated into thou- 
sands of sink tops— without seams, cracks or metal 
strips. Because of all-directional-stretch X-CREPE, 
the decorative plastic MICARTA is a single, con- 
tinuous surface—from the top of the splash board to 
the front edge. 


Before X-CREPE, decorative plastics—table and 
sink tops, furniture veneers--were limited to 
flat surfaces. Forming interior arcs and rounded 
edges was impossible. Non-stretchable paper core- 
stock, used as a saturating base, cracked or split 


urated with phenolic resin, are pressed, under heat, 
into a single flat sheet, ready for subsequent form- 
ing. Now, X-CREPE’s all-directional stretch really 
comes into play. The flat sheet is reheated and 
formed——bent into the shapes desired—without 
cracking or breaking. 

In a simple or compound curve, X-CREPE’s form- 
ability gives top performance at lowest cost. 

This example is typical of hundreds of cases where 
manufacturers have standardized on X-CREPE 
because it fills a wide variety of needs better and 
more economically than less versatile materials. 


when efforts were made to form it. Corners were 
made by joining two separate pieces in hard-to- 
clean, food gathering coves. 


Sheets of stretchable CINDUS X-CREPE, sat- 


We can tailor X-CREPE to fit your needs. 


Write today for your FREE CINDUS Design 
Engineer’s Portfolio containing samples and com- 
plete information. A\ 





See and feel an actual sample of X- CREPE 
in the 1954 HANDBOOK OF PRODUCT DESIGN. 





X-CREPE sn 


able, pliable, formable. It can 
be impregnated, coated, lami- 
nated—or combined with cloth 
and fibers, films and foils to 
extend the use of such ma- 
terials far beyond their usual 
limits. It can be used like 
cloth ... instead of rubber... 
in place of cork . . . and for 
jobs where no other material 
will do— Available in a wide 
range of basis weights — 
sheets, rolls, die-cut shapes, 
bags and liners. 





@® X-CREPE is the trademark of Cincinnati Ine 
dustries, Inc., for its double-creped products, 

















Write today for your FREE CINDUS 
Design Engineer's Portfolio 
containing samples and complete information. 


CINCINNATI INDUSTRIES INC. 
332 Carthage Avenve 
Cincinnati 15, (Lockland) Ohio 


[_] Please send me my FREE CINDUS 
DESIGN ENGINEER'S PORTFOLIO 


(_] Please haye representative call. 
Name 


Title 
TRADE MARK 





Company 


Address 


CINCINNATI INDUSTRIES INC, 


332 CARTHAGE AVE., CINCINNATI 15, (Lockland) OHIO 


City 
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You can see the difference in What do. you 
te] Tso eV a 69 know about the: 


LUBRICANT ? 


You may have heard 
about a highly suc- 
cessful solid-film lu- 
bricant which is giv- 
ingremarkable results 
in the shop and in 
the field. 


In one 40-page 
booklet we have col- 
lected 154 detailed 
case-histories de- 
scribing how difficult 
lubrication problems 
have been overcome 





by molybdenum sul- 
fide. If you wish to be 
up to date about this 
solid-film lubricant, 


write for a free copy 
exclusive with now. 


HOOVER BALL BEARINGS 


The photographs reproduced above are magnified one 

hundred times so you can see the difference between | fe “SUBRICANT OF MANY USES 

ground, polished and honed raceways. The process and ° 

the pay machines for the honing amen are exclu- Moly-sultide 

sive, a. Hoover developments. Honing by Hoover A LITTLE DOES A LOT 

goes far beyond grinding and yer hy to achieve a sur- 

face that assures amazing quietness plus longer bearing life 
. . and greater load capacity. t's why Hoover Ball Climax Molybdenum Company 


Bearings are the choice of distinguished American manu- 
facturers of fine machines and equipment. 








The Hoover Engineering Manual will be mailed R THIS TREE 
free to engineering and purchasing executives re- SEND FO " 
THE ARISTOCRAT questing a copy on their business letterbead. BOOKLET TODAY 


: ie ect i Me o 
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\One: 


MODEL 9612 PRESSURE switch} 


Belongs where millions of cycles are expected, on production 
equipment, where service troubles are taboo. The origina! 
equipment manufacturer can design this component into his 
product and profit by these additional advantages: Extreme 
flexibility—the same body kit converts to an infinite number of 
service conditions by simply changing fitting kits—(see table); 
High proof pressure even at low settings—protection against 
surge damage; No unwanted actuation from vibration or harm- 
less line surges; Switch may be mounted in any position—no 
levelling or balancing required; Mounting bracket adjustable 
up and down and 360° around the neck of the switch; Tamper- 
proof external setting of adjustable range; All this and more 
at a lower price than inferior switches due to production sav- 
ings without sacrifice of quality, a quality standard that has 
long maintained a high rating for Barksdale and Meletron 
pressure switches and valves. You are dealing with a national 
organization, represented in every major industrial trading 
area by competent field engineers. 


Write for bulletin 9612 and the chart on ‘How to select the 
correct model Barksdale-Meletron Pressure Actuated Switch for 
your Application." 





FITTING 


KIT 


lio 





PROOF 
PRESSURE 


ADJUSTABLE 
RANGE 


HYD. OJL 
SERVICE 


WATER, AIR, 
GAS SERVICE 








3000 P.S.I. 


3000 P.S.l. 





15- 200 P.S.! 


35- 400 P.S.1. 


125 - 1500 P.S.1. 


250 - 3000 P.S.I. 


= 





-0-H 
FITTING KIT 


-1-H 
FITTING KIT 


-2-H 
FITTING KIT 


3-H 
FITTING KIT 





-0-WA 
FITTING KIT 


-1-WA 
FITTING KIT 


-2-WA 
FITTING KIT 


-3-WA 
FITTING KIT 








BARKSDALE VALVES 


CALIFORNIA 


$123 ALCOA AVENUE, 
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THEY’RE MADE OF BERY 


When you discard a tin can, you may not 
think you're throwing away a precision 
device, but you are. All parts of a can 
must be accurately formed to within one 
ten-thousandth inch, otherwise leakage 
and spoilage will result. 


The flat and bevel gibs shown here are 
used on a bodymaker producing 12 ond 
6 oz. spray cans. Twenty-six dies, each 
guided by similar Berylco gibs, turn out 
100 can bodies per minute. Tolerances are 
so critical that gib wear of less than .OO1’’ 
can cause trouble. Production stoppages 
pile up headaches, and thousands of 
cans can be ruined through corrosion. 


Gibs machined from Berylco #25 bar 


BERYLCO 


stock have now been employed for the 
"“SPRA-TAINER” bodymaker twice as long 
as any previously used material, and 
there have been no shutdowns. The 
superior wear resistance of Berylco is 
due not so much to its heat-treatable 
feature—work-hardening alone is suffi- 
cient—as to its dense, less porous struc- 
ture, which reduces friction and makes 
lubrication less critical.* 


Wear resistance is only one of the many 
desirable engineering qualities of Beryico 
beryllium copper. Its unique combination 
of such properties as strength, conductiv- 
ity, elasticity and fatigue resistance has 
enabled designers to convert difficult or 


* Data supplied by Crown Can Co.(Div. C. C. & S. Co.), Philo., Pa 


THE BERYLLIUM CORPORATION 


LCO BERYLLIUM COPPER 


“impossible” jobs into standard produc- 
tion items. 


As the world's largest producers, we will 
be glad to help you include beryllium 
copper in your plans for the future. For 
sample material or engineering assistance, 
call or write any of the offices below. 


VALUABLE ENGINEERING INFORMATION 
on Berylco beryllium copper ‘s con- 
tained in a series of technical bulle- 
tins, published monthly. To receive 
your copy regularly, write on your 
business letterhead. 


TOMORROW'S PRODUCTS ARE PLANNED 
TODAY—WITH BERYLCO BERYLLIUM COPPER 


DEPT. 3-K, READING 2, PENNSYLVANIA 





New York « Springfield, Mass. * Rochester, N. Y. * Philadelphia * Cleveland « Dayton « Detroit « Chicago * Minneapolis + Seattle « San Francisco « Los Angeles 


Representatives in principal world-trade centers 


November, 1953 
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Fixture production 
line at Sylvania Elec- 
tric Products, Inc., 
Wheeling, W. Va. 


OLYSTYRENE panels are an im- 
pon part of a lighting fixture. 
They must evenly diffuse the light 
from the fluorescent lamps so that 
illumination will be high — yet the 
plastic panels themselves must not be 
too bright. 

Slightest deviation in color or trans- 


“BVENELO 


polystyrene is our 
specifications standard in 
Sylvania lighting fixtures.” 


says George Clark 

Chief Engineer 

Fixture Division 

Sylvania Electric Products, Inc. 


lucence in panels is noticeable—par- 
ticularly when many fixtures are hung 
in a single room. Plastic panels there- 
fore must maintain uniform color and 
translucence. “Evenglo” by Koppers 
meets this critical requirement for 
Sylvania, as it has for other manu- 
facturers of quality lighting fixtures. 


You get the exact color or trans 
lucence you specify when you buy 
“Evenglo.” You get a plastic that is 
easy to fabricate, and will not warp 
due to heat from fluorescent lamps. 

Let your Koppers application en- 
gineer help select the “Evenglo” for- 
mulation to meet your specific needs. 


Koppers Plastics Make Many Products Better and Many Better Products Possible. 


KOPPERS COMPANY, INC., Chemical Division, Dept. PE-113, Pittsburgh 19, Pennsylvania 


SALES OFFICES: NEW YORK + BOSTON > PHILADELPHIA + ATLANTA 
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CHICAGO «+ DETROIT + LOS ANGELES 





@ Purolator makes oil filters for a prominent auto maker. They're 
top-notch filters that do a tough job well. Purolator and the car 
manufacturer are both proud of them. 

Not long ago an RB&W “fastener engineer” got loose in the 
Purolator plant—just when company production executives were 
looking for a way to lick rising costs. He noticed that the Purol- 
ator filter was being assembled with a two-piece fastener made 
slowly and laboriously on a screw machine. 

Our man told the Purolator people about RB&W’s batteries 
of cold-forming machines. Purolator wanted to know more. Now 
their filter is assembled with a one-piece RB&W fastener that 
costs far less to make and assembie. 

Chances are you can find a stage in your operations where 
RB&W*“ fastener engineering” can help you keep costs in line. As 
a leading manufacturer of all kinds of fasteners, we’re always 
able to recommend and supply the right ones for all your needs. 
Write RUSSELL, BURDSALL & WARD BOLT AND NUT COMPANY, 
Port Chester, N. Y. 


108 YEARS MAKING STRONG THE THINGS THAT MAKE AMERICA STRONG 








Se eS ee 
EASIER, FASTER ASSEMBLY undercut high costs when Purol- 
ator switched from a two-piece fastener (right) to an 
RB&W-designed cold-formed fastener (left) for its fa- 
mous oil filter. 


Plants of: PORT CHESTER, N. Y., CORAOPOLIS, PA., ROCK FALLS, ILL., LOS ANGELES, CALIF. Additional sales offices ot: PHILADELPHIA, PITTSBURGH, 
DETROIT, CHICAGO, DALLAS, SAN FRANCISCO. Soles agents at: PORTLAND, SEATTLE. Distributors from coast to coast. 
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4 il! ft | ue HIGH FREQUENCY 


These Heavy Duty, High Speed Milling 
Spindles can be furnished in a wide 


variety of horsepowers and speeds, 


ranging from ‘4 h.p. to 100 h.p. and 
from 3600 r.p.m. to 60,000 r.p.m. They 
are unequalled for long life, trouble- 
free operation and rugged ability to 


cut metal fast. 20 h.p. at 7200 r.p.m. 
40 h.p. at 14,400 r.p.m. 


These Spindles are arranged to operate in horizontal, 
vertical or angular position, whichever you specify. 


15 h.p. at 14,400 r.p.m. 


2 pole —- 4 pole motor ¥Y% h.p. at 12000 r.p.m. 
Y2 h.p. at 6000 r.p.m. 1 h.p. ot 18000 r.p.m. 
POPE designs and builds special High Frequency Spindles 1'2 h.p. at 36000 r.p.m. 


for a great range of applications. For recommendations 
and quotations, let us have your specifications. 


Specify p f} p E POPE MACHINERY CORPORATION 


PRECISION SPINDLES 
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BRISTOL'S MULTIPLE-SPLINE SOCKET SET SCREWS 


give far greater HOLD/ POWER 


= 


—— 


The splining principle is recognized 
by design engineers as the most 


effective means of transmitting ro- 


tary power. That's why it’s used in 
propeller hubs, drive shafts and 
automobile axles. In Bristol's Mul- 
tiple-Spline Socket Set Screws, this 
design results in strength and hold- 
ing power unequalled by any other 
screw. 

Here are some of the features of 
Bristol's Multiple-Spline set screws 
that make them the choice of de- 
sign, production and maintenance 
men everywhere ... 


e greater holding power, permit- 


ting use of fewer, smaller screws 
e easier, faster, and tighter settins 


e ability to withstand severe shock 
and vibration 


@no rounding-out, splitting or 
breaking under internal wrench- 
ing 


e tamper-proof 


There’s no delivery problem with 
Bristol's Multiple-Spline Socket Set 
Screws, either. In sizes ranging 
from No. 2 wire size to % inch, all 
of Bristol's screws are precision- 
made to conform to Class 3 fit. 
Write today for your free copy 
of Bristol’s 40-page catalog on 
socket screws. 
A.3.0 


BRISTOL'S socket screws qi. 


THE BRISTOL COMPANY, Socket Screw Division, Waterbury 20, Conn. 
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CC1-25, Selencid-Operated 
Spring Return 

















CC10-25, Piston-Operated 
Spring Return 


CC4-25, Hond-Operated we ae a - CC12-25, Piston-Operated 
CC5-25, (Same), Locking ae > : Momentary Centoct Type 




















4 P-M 4-Way Valves! 


more compact, less expensive than any similar valves 


Here’s a new series of direct-operated 4-Way Valves for the con- GET THE COMPLETE 
trol of small, double-acting air cylinders. It’s the latest addition to HANNIFIN “P.M” 
Hannifa's revolutionary “P-M” line.' AIR CONTROL VALVE 
Designed for easier maintenance. The only moving part is the 
valve stem with its two poppets. The valve body, which contains this CATALOG 
stem, is quickly removed from the separate “manifold” to which all —qye new Hannifin Controls Catalog 
pipe connections are made. Thus, the entire valve can be serviced contains complete information and 
without breaking line connections. specifications 
The CC Series. These new “P-M” 4-Way Valves, nominally of 4” pipe 9" all Hannifin 
size, flow so much air that they can be used competitively with other “P-M" Vatvas, 
%” valves when ordered with %” ports. They are corrosion resistant ‘"¢!vding this 

" new 4-Way 
throughout and meet J.1.C. recommendations. 


direct-operated J 
Compare! You'll find these new Hannifin 4-Way Valvesmorecompact, _series.Write for | ™ 


simpler and easier to use, and /ess expensive than any comparable valves. _—_ Bulletin 232. 


HANNIFIN 


Hannifin Corporation, 1125 S$. Kilbourn Ave., Chicago 24, Ili, 
Air and Hydrovlic Cylinders « Hydraulic Power Units ¢ Pneumatic and Hydraulic Presses * Air Control Valves 
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No Problem At All With... 


WENDILAYND 
Welding Nuts 


With Midland Welding Nuts pre-mounted* in 
inaccessible places, there is no need to hold the 
nuts while attaching other parts. 


*THIS IS ALL YOU DO — Just insert collar of Midland 
Welding Nut in hole for bolt or screw, resistance weld 
the Nut in place, and the Nut is there for the life of the 
job. Nuts can be fed automatically to the resistance welder. 


Write for facts about these better connections at less cost. 


The MIDLAND STEEL PRODUCTS COMPANY 
6660 Mt. Elliott Ave. ° Detroit 11, Michigan 
Export Department: 38 Pearl St., New York, N. Y. 


Manufacturers of 


AIR AND VACUUM AIR AND ELECTRO-PNEUMATIC 
POWER BRAKES DOOR CONTROLS 


AUTOMOBILE AND 
TRUCK FRAMES 


PRECISION 
ear 


| ?eaoks 


by WORCESTER 


Pioneers 
in precision 
gearing since 


1867 


Bevel, Helical 


fo} ICESTER 
gear works, inc. 


26 Grafton St.. Worcester 4, Mass. 
Write today for Free “Gear Rack” folder. 














It’s important 
for you to know... 


WHAT’S AHEAD 
IN METALS 


16 pages — 25 cents a copy 


This Special Editorial Report pro- 
vides an informative summary of 
recent noteworthy developments 
in ferrous and non-ferrous metals 
and new ideas in their successful 
fabrication. It contains invalu- 
able information on new methods 
of shaping steel . . . new types 
of metals for high temperature 
and structural uses... new metal- 
ceramic combinations . .. new 
stainless and alloy steels ... 
new light metal alloys .. . new 
production techniques. Write to: 


READER SERVICE DEPARTMENT 


Product 
Engineering 


McGraw-Hill Building, 
New York 36, N. Y. 
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«++ First to transmit 


the human voice electrically 


Alexander Graham Bell 
1847-1922 


Bell, best known for his invention of the 
telephone, was also a teacher of deaf-mutes 
and a self-taught physicist. He first 
transmitted spoken words on March 10, 
1876, to his assistant, Thomas A. Watson. 
Bell subsequently interested himself in 
photophone,"’ the transmission of sound 
by light, and in aviation—but was principally 
dedicated to humanitarian works on behalf of 
the deaf. He was honored by membership in 
many learned societies, and was a 
Regent of the Smithsonian Institution. 


From on originel drawing mode for Ohmite 





OHMITE 


RHEOSTATS 


All-ceramic and metal, close 
control rheostats for unsur- 
passed dependability and 
smoothness of operation. len 
stock sizes, 25 to 1,000 watts. 





TAP SWITCHES 


Five compact models, 10 to 
100 amperes, AC, up to 12 taps. 
All-ceramic and metal con- 
struction. Silver-to-silver con- 
tacts, with self-cleaning rotor. 


RESISTORS 


\ wide range of dependable, 
fixed, adjustable, tapped, and 
non - inductive. power wire- 
wound resistors. Also a wide 
range of precision resistors. 


R. F. CHOKES 


Single layer R.F. plate chokes 
and power line chokes. on 
steatite or plastic cores. Pro- 
tected by a special moisture- 


resistant coating. 











li 


Any time you fly in a Martin 4-0-4, Superior tubing is 
probably working for your safety. 

Once you're airborne, watch the 840-pound main land- 
ing gear assemblies flip forward and up with amazing 
speed, even though they may be working against a 180 
m.p.h. drag. Fast landing gear retraction gives you an 
extra margin of take-off safety because “clean” aircraft 
have better flight characteristics. 

Chances are your Martin 4-0-4 contains many feet 
of Superior 4" stainless steel tubing. In the hydraulic 
system, this tubing operates at a pressure of 3000 p.s.i., 
normally. On Martin’s torture racks, it has demonstrated 


) 
) 


push-up... 


0) m.p-h. 


remarkable endurance under violent pressure surges at 
1000 cycles per second, even around minimum bends. 

Performance like this may well have a bearing on your 
production problems as well as on your personal safety. 
Superior’s long experience in fine tubing, backed by 
highly-deyeloped production equipment and extensive 
research Sd testing facilities assures you of top-quality 
small tubing for doing tough jobs well. Outline your 
own production problems in a letter to us, right now— 
we'll send you complete information and the appropriate 
Data Memo by return mail. Address: Superior Tube Com- 
pany, 2012 Germantown Ave., Norristown, Pennsylvania. 


Round and Shaped Tubing available in Carbon, Alloy, and Stainless Steels, Nickel Alloys and Beryllium Copper. 


ae @ ‘yr — GE 


West Coash Pacific Tube Company, 5710 Smithway St., 
Los Angeles 22, Calif. UNderhill 0-1331 
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A RISE-AND-FALL THAT ALSO TURNS 


eeemay hold an idea YOU can use! 


In many engines, the Thompson-developed * Rotocap” 
systematically rotates the engine exhaust valves as they 


rise and fall. This rotation greatly extends valve life. 


This same principle... using linear motion to produce 
rotary motion...may have undreamed-of applications 
in your product. The Valve Division can work with 
you to engineer adaptations of these Thompson 


VALVE DIVISION “Rotocaps” in dime-size units for delicate machines 


TT or as rugged giants for heavy machinery. 


We'd like to explore with you new fields and uses for 


the“ Rotocap”... asimple device for making back-and- 
Products, Inc. 


DEPT. VE-11 © CLEVELAND 17, OHIO forth strokes turn in measured steps. 


® 
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this can be 
your answer! 





it’s the NEW needle-bearing Series L12N 


BLOOD BROTHERS Universal Joint 


If you need a joint that’s compact and sturdy— for transmitting a rated 
3300 torque inch pounds* — this mew needle-bearing Series L12N is 
precisely your angwer! 


You can order joints only — with standard or slip-type hubs — for 
round or square shafts. Or you can get complete assemblies similar to 
other Blood Brothers’ catalog models. Swing diameter is only 27%”. . 
the L12N easily clears a 3” space. Joints are available either factory pre- 
packed or with lubrication fittings. 


Tough, accurate forgings plus rigid standards of workmanship assure 
excellent performance and long life. 


Why not get these advantages for the products you build? Investigate 
the top-quality, competitively-priced Series LIZN — today! 


*For rule-of-thumb estimates, figure approximately 5 HP per 100 RPM. 


For torque loads common on: 


FARM 
IMPLEMENTS 


Mowers, corn pickers, 
aay 
qn small combines, 


windrowers, etc. 


CONSTRUCTION 
MACHINES 


Road graders, heavy 
dump bodies, etc. 


SMALL 
INDUSTRIAL 
TRUCKS 


—and other applica- 
tions. 


BLOOD BROTHERS machine division 


Rockwell Spring and Axle Company 
ALLEGAN, MICHIGAN 


Product Engineering — November, 1953 





rghlGs 


combining strength with unmatched toughness, are 
indispensable to the operation of all types of aircraft 





Engineering, production and i 
advantages obtainable with closed 
die forgings are presented in this 
Reference Book on Forgings. Write 
for a copy. 


... especially those types that are used for the defense of our country. 
A product fortified with the metal quality found in forgings out- 
performs other products. Forgings are used for the toughest work 
loads. Check all the parts, particularly those which are subject to 
greatest stress, that make up your product. Check these parts with 
the aid of Problem Parts Attack Charts which are available upon 
request. These charts reveal the unrivaled economic 
and mechanical advantages of closed die forgings 
and relate them to specific engineering and produc- 
tion problems. Then consult a Forging Engineer 
about the correct combination of mechanical 
properties which closed die forgings can provide 
for your product. 


0) 20) te) cil, ic) 
PUP ele r- Wale), 


605 HANNA BLDG 


* CLEVELAND 15, OHIO 


Please send 64-page booklet entitled “‘Metal 
Quality—How Hot Working Improves Proper- 
ties of Metal’, 1953 Edition. 











* Since 1926 + in the application, de- 
sign and mtg. pumps — separators — 
hydraulic accessories. 


EQUIPMENT FOR 
FLUID POWER 
TRANSMISSION 


What's 
your 
problem? 


V higher pumping 
speeds? 


V tolerance of 
particle-laden 
liquids? 


V peak suction for 
primary pumps? 


the Kraissl-50 
Roller Pump 


is unmatched for depend- 
able performance on every 
one of those counts. 


Bulletin A-1330 has full 
data . . . write for it. 
The roller-rotor design 
easily handles particles 
that would jam more 
tightly-fitted mechan- 
isms — reduces cavita- 
tion, allowing higher 
speed operation*® — de- 
velops high suction 
characteristics. 


*Roller mechanisms per- 
mit higher speeds with 
any oil than most dis- 
placement designs. 


(je? KRAISSL: 


’ 289 Williams Ave., Hackensack 
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; | <a a lot of spring know-how 


“- 


tba these walls. . . 


oo 





and it’s ready to work for you in civilian or defense production 
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In the manufacture of precision springs in large 


quantity, the intangible ingredient “know-how” is 
a mighty important factor. To the purchaser, it can 
mean very important savings not only in first cost 
but in the sum of all the costs involved in getting 
the spring into your product and ready to function. 


We have many case histories to show you how 
tooling and methods developed by Accurate have 
made it possible to slash the cost of springs to our 
customers — and in most cases the customer got 
better, more accurate springs. 


We'll be happy to show you what we have 
done for others but, most of all, we would like to 
show you what we can do for you. If you require 
large quantities of precision springs for civilian 
or defense production, write today. There’s no 
obligation. 


ACCURATE SPRING MFG. CO. 3815 W. Lake St., Chicago 24, Ill. 


The Accurate Spring Handbook is a 
widely used guide for making spring 
calculations. You'll find it full of help- 
ful short cuts. If you do not have a 
copy of this latest edition, write for 
yours, today. 


SPRINGS + WIRE FORMS © STAMPINGS 





coil 
designing ? 


When ysvr des gn specifies coils, get in touch wiih us. 
As ccil experts, we co-operate wiih design engines:s 
to produce prototypes. Use our 35 years of experie=c- 
to save time, effort and money. Coto-Co'l Company, 
61 Pavilion Avenue, Providence 5, R. I. New York 
Office: 10 E. 43rd Street, New York 17. 


oo 'Sig . 
Coto ‘<>’ Coils 
4 


oyr? 











.. For helpful “know- 
how"in producing 
PRECISION GEARS 


The finest kind of service is 

yours from “Mass Gear” to help 

you get the gears you need... 

promptly, economically and 

exactly to your specifications. 

Long experienced “know-how” and modern gear-making facili- 
ties await your call. . . at “Mass Gear.” 


Specify your gear requirements . . . ask “Mass Gear” to quote. 
No obligation of course. 


Massachusetts Gear & Tool Co. 
. WOBURN, MASS 


need information on 


r=) (Youd a [ers] 


“...@ great time-saver” 


These manufacturers’ catalogs are 
instantly available in Section 2 
of your Product Design File: 





A-P Controls Co. General Radio Co. 
Allen-Bradley Co. Heinze Electric Co 
Allis-Chaimers Co. Howell Electric Motors Co 
American Phenolic Corp. Jefferson Electric Co 
Barber-Coilman Co. Joy Mfg. Co 
Cannon Electric Co Kato Engineering Co 
Century Electric Co. con ne Mfg. Co. 
Eagle Signal Corp ve oan on ric Co. 
Electric Specialty Co. ee a 
Electro-Snap Switch 

& Mfg. 4 -_ — Electrical 

Assn 

Elliott Company vig 

(Crocker-Wheeler Div.) | Ohmite Mfg. Co 
Emerson Electric Mfg. Co. | Radio Receptor Co. 
Fairchild Industries, Redmond Co., Inc. 

Bviain fare | "*Seaora hechrie ce 

amera & instr. Corp. . ; 

Federal Telephone . Trombetta Solenoid Corp. 

& Radio Co Wagner Electric Corp. 
General Electric Co Ward Leonard Electric Co 

Apparatus Mktg, Div. Westinghouse Air 

— ee Div. Brake Co. 

amp Division Westinghouse 
Wiring Devices Dept. Electric Corp. 














In other sections of the File you will 
find additional catalogs containing 
useful information on product forms, 
characteristics, performance and use. 


Sweet’s Catalog Service 


Division of 

F. W. Dodge Corporation 
119 West 40th Street, 
New York 18, N. Y. 
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HIGH LEVEL 


CONSTANT LEVEL 


me)’ & "4 aS 








Lo vero INSTRUMENTS SEE WHERE YOU CAN'T 


See Revere . . . if you need to know — HOW MUCH 
LIQUID — HOW LITTLE — AT WHAT LEVEL. Revere’s pre- 
cision made instruments are your unfailing eyes that see into 
sealed tanks, tubes or complex fuel lines. They can provide 
you with accurate measurement of liquid level regardless 
of pressure or temperature changes, vibration or rapid 
acceleration forces, AND they will automatically transmit 
a warning signal whenever liquid flow or level maintenance 
varies from a pre-determined value. 

These hermetically sealed, magnetically actuated instru- 
ments employ balanced float assemblies to minimize false 


—————eaeeeeee<5orr—eerr see e_—_ee_—ne eee —S 


LL eee” 


FLOAT SWITCH FLOW SWITCH 
Specially designed with single 
or dual float systems to pro- 
vide automatic cut-off control 
for single point high pressure 


Provides instantaneous worn- 
ing signal whenever liquid 
flow falls below a pre-deter- 
mined value. It can be 
refueling mounted in any direction. 


: : 
rg Be ee - ee 


alarms. Compact and light, Revere instruments meet govern- 
ment specifications. They are available in many different 
configurations, some of which include relays to handle heavy 
electrical loads. Others are designed for complete sub- 
mersion in fluids. 


Submit your control problem to our Field Engineering 
Department today. Revere will provide the instruments to 
tell you — HOW MUCH — HOW LITTLE — AT WHAT 
LEVEL. Shown below are some instruments that are the 
seeing-eyes of aircraft and industry. 


——aeeer 


Oe tlt tla cat atltlllalltlal 


ahaa oe a 


INDICATING SWITCH 
Records the presence of fluid 
in a line whether stationary high level, low level or con- 
or flowing and transmits a stant level contro! of fuels, 
warning signal if fluid condi- 
tion changes. 


FLUID LEVEL SWITCH 


Used to maintain accurate 


water-alcohol mixtures, bever- 
ages, etc. and other liquids. 


SEND FOR FREE BULLETINS 





REVERE CORPORATION OF AMERICA 


WALLINGFORD 2. CONNECTIiCONVT. U. = ae 
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GREER TOPICS v=2=== 


Bunell’s automatic cylinder trimming and forming machine incorporates two Greer ac- 
cumulators to cut motorpump unit size by 50%. Slashed cost $600, weight 400 pounds 
and saved substantial floor space. Simpler circuit used few fittings for less maintenance 


Reduce 


Kreuger’s huge Insert Valve Press uses 4 
Greer accumulators to supply power needed 
to insert valves in auto cylinder blocks. The 
Greer accumulator reduced motor and pump 
requirements and assured the smooth, even 
flow of oil under pressure on circuit demand. 


Greer Hydro-Pneumatic Accumulators 
have many other diversified functions 


(1) Pressure storage cham- 
ber for main, auxiliary and 
emergency power (2) Press- 
ure-volume compensator for 
leakage and temperature 
(3) Dispenser of fluids and 
lubricants (4) Transfer- 
barrier for fluids and gases 
(5) Shock absorber for line 
shock and pump pulsation. 


Precision engineered to 
make any hydraulic system 
better! Complete data and 
diagrams in Brochure 301. 
Write for your free copy. 


U.S. PATENTS UNDER OLAER LICENSES 


Greer Hydraulics Inc. 454 Eighteenth Street, Brooklyn 15, New York 


Field Offices: 1908 West Cermak Road, Chicago, Illinois * 25 South Main Street, Dayton, Ohio 


How Greer Accumulators 
Power Requirements 


They store tremendous power in 
small space—deliver it instantly 
on demand of hydraulic system 


As a primary source of hydraulic 
power where the work cycle does 
not depend on the flow of the pump 
or as auxiliary power in intermit- 
tent duty systems, the Greer accum- 
ulator has its most dramatic effects. 
In these applications, the Greer ac- 
cumulator can save a great deal of 
power, reduce size and cost of 
equipment, and develop a much 
more efficient hydraulic circuit. 

This compact and economical 
power package, with its unmatched 
ability to store power in small 
space, accumulates energy from the 
pump and delivers it instantly as 
required by the circuit, permitting 
small motors to do the work of big 
ones. For practical applications, 
read about the installation of Greer 
accumulators on the equipment as 
shown in photographs above and 
on left. 

Greer’s staff of expert hydraulic 
engineers are available for a discus- 
sion of your problem without obli- 
gation. Cull or write Greer today. 


= or —-< ; 


GREER 
ACCUMULATORS 








Coming this month! 


The Annual 


HANDBOOK 
of Product Design 


for 1954 


It’s November—time for a 
new HANDBOOK of Product 
Design . . . the most valued 
single issue of any publica- 
tion in the design field. 


It’s on its way to you as 
part of your regular subscrip- 
tion to Production Engineer- 
ing. Keep it handy, along 
with last year’s HANDBOOK, 
where it will serve you time 
and again in your work 
through the months and 
years ahead. 


This year’s HANDBOOK, 
like last year’s, has ten com- 
prehensive sections filled 
with helpful, up-to-date data 
on all the major areas of 
your design-engineering 
interests. 


You'll find the new HAND- 
BOOK even more complete, 
more useful, easier to use 
than last year’s tremen- 
dously popular issue. Watch 
for it this month. 








2832 East Grand Boulevard, Detroit, Michigan * and sales representatives in all principal cities 
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i 0 Gs IE knows how SORENG components 


Q12270A 
Solenoid 
Operated Switch 


4N12100A gale 
Solenoid i~ 


reduce REAL costs—DO YOU? 


Sn \ { h 
Selector snap switc 


( 
E85SOA | _ GISI: 
Switch 9] 


H13150A 
Limit Switch 


pPRODUCTS CORPORATION 9563 SORENG AVENUE, SCHILLER PARK, ILL. 
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Plants: Schiller Park, tll., Fremont, O., Spring Volley, til. 
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Specialize 


1) Lae 


Photo shows 
planetary 
gear system 
assembled. 


RUTHMAN 
GUSHER 


COOLANT PUMPS 


In choosing a coolant pump for your metal cutting 
machinery it pays to standardize on the best, a 
Ruthman Gusher Coolant Pump. Leading machine 
tool manufacturers have learned by experience 
that Gusher Coolant Pumps are precision built to 
give better service, and greater production. That’s 
why so many of them use Gusher Pumps exclusively 
on their machines. 


This bank of 

Sixteen Avey Drill- 

ing machines are all = 
equipped with Gusher Cool- 
ant Pumps. 








You'll 


Always specify Gusher Coolant Pumps 
eliminate coolant problems. 


(” 


THE RUTHMAN\, MACHINERY CO. 
wm 





Pictured above is Euclid 
Road Machinery's im 
mense 25 or 40 ton coal 
hauling equipment using 
planetary gears 





1818 Reading Road Cincinnati, Ohio 


Photo at right shows an 
alternate design of the 
sturdy planetary geor 


9 & THIS BOOK . . 
all your 
BRONZE 
CASTING 

PROBLEMS 


and it's 


FREE 


Standardize 


or QHIG wo: 


Ohio Gears are at work in all their glory when operating for Euclid 
Road Machinery, world's leading manufacturer of heavy duty coal 


haviers and earth moving equipment, Here's where gear engineer- 
ing, strength and durability meets its test, on long hauls, up and 
down steep grades, forward and backward over broken terrain, at 
any angle, pushing and pulling 25 or 40 ton loads on 4 wheel 
planetary geor drives, at various speeds, tensions and stresses. All 
this on Ohio Gears, every day, year in and year out, with engineer- 
ing in every ounce of metal and every measurable gear dimension 

. Euclid Road Machinery demands dependable gears. Perhaps 
your products need such mechanical insurance. See our neorest 
distributor or write direct, 


ESTABLISHED 10:35 


THE OHIO GEAR COMPANY 


1325 E. 179th St. © C'eveland 10, Ohio 





A 46-page, flat- 

opening, flexible- : 
bound Reference Book tha 
should be in the hands of 
every Engineer who specifies 
or uses Bronzes. Due to the 
cost of preparing and pro- 


ducing this useful 

book, we can only 

send it to those 

who request it in 
writing on their business let- 
terheads — and remember, 
there’s over 43 years “spe- 
cialized experience” behind 
us in casting Bronzes 


AMERICAN MANGANESE BRONZE 


COMPANY 


4705 Rhawn St., Holmesburg, Philadelphia 36, Pa. 


Established¢ 1909 
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For FASTER, EASIER SELLING of Clothes Dryers 
equip with TK Rod-type heating units 


That competitive advantage you are seeking this 
next year could well be the use of TK Rod-type 
heating elements. Granted, they'll probably cost 
more—and this fact may deter some manufac- 
turers from adopting them. But think of the sa/es 
pluses you get—for as little as 40 to 50 cents 
added to the cost of your product. 


Your dealers (and their customers, too) will 
sense the extra value ata glance. Ruggedly built, 
compact, free from the hazards of lint, moisture 
and corrosion, TK Rod-type units provide the 
ultimate in electric heating. Best of all, they will 


last longer, years longer—an important point 
when householders are investing hundreds of 
dollars in an appliance. 

TK Units for DISHWASHERS, Too! 

Sturdily built for long service, 
quickly responsive in opera- 
tion, TK Immersion Units help 
sell your product... help to 
keep it sold thereafter. Write 
today for further details, also 
for any help you may need in 


id 


designing the heating element. 


TUTTLE and KIFT, INC. 
Ce Mubsidiay yf Fouo Coporidtion 


1831 N. MONITOR AVE. © CHICAGO 39, ILLINOIS 
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SILVER : STRAIN 
LAMINATED 
TUBING GAGE 


for manufacturers of 
POTENTIOMETERS, TR ANS 
SLIP RINGS - 
and other users of materials for 
CONTACT PURPOSES Fk 
Maximum Diameter 1” x 060 Wall 


+3 .000 + .001 

















For Measurement 


All Items Custom-Made in a Variety of Metals 
Submit Specifications for Quotation and Control 











The Home of IMPROVED Service This 28-page Special Editorial 
Rhode Island's largest manufacturer Report from our November 1952 


of Laminated Metals : Saga 
issue will give you the most up- 


=—-— ; ae 
The IMPROVED SEAMLESS WIRE COMPANY | to-date details on strain gages 


and this design tool’s great 
775 Eddy Street, Providence 5, Rhode Island versatility. 








The first of five sections in 
this special report covers the 
two classes of gage—bonded and 
unbonded, types of bridge cir- 
cuit, amplifying and recording 
equipment and the systems 
combining these components. 
The four remaining sections 
te MATERIALS — Stee!, brass, take up the different types of 

stainless steel, bronze and transducers designed specifically 
as | for measuring pressure, flow, 

% CAPACITY From 3/16" weight and displacement. Case 

hexagon to and including histories follow each transducer 

A. a TUL tank oo section to illustrate some of the 

and including 34” thick more unusual applications for 
| strain gage transducers. 

















% THREAD SIZES—From #2 
up to and including 7%” 
diameters, any pitches de- 


Copies available at 35 cents each. 


READER SERVICE 
DEPARTMENT 


Product 
‘ a ee 
Write to Dept B for NEW— 4 N Engineering 


Illustrative 
Folder McGraw-Hill Building 


cna METAL es CO. INC New York 38..N. Y. 


VESTFIELD 
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adjustable 
speed line 


Ik pays to think first of the 

Louis Allis Co, whenever you're 
considering adjustable speed drives for 
your product or plant. Louis Allis 
builds all basic types. There’s no 
compromising — from this complete line 
you can select the unit that’s exactly 
suited to your job conditions and 


engineered for your application. 


For the simplest — and best 
—solution to any adjustable 
speed drive problem, call 
your nearby Louis Allis Sales 


Engineer, or write to us. 


THE LOUIS ALLIS CO. 


MILWAUKEE 7, WISCONSIN 





SAGINAW BALL BEARING SCREWS 


can help create a better market for your produc? 


Te led deol del 


If the products you manufacture employ a vertical or horizontal motion, it is quite possi- 
ble that Saginaw Ball Bearing Screw actuators will improve their performance, cut oper- 
ating costs and add to their operating life. And the result may be that these highly 
efficient screw assemblies will increase the demand for your products just as they have 
done for the products described below. Saginaw Screws transmit the rotary-to-linear 
force through rolling steel balls with up to 90% efficiency. Wear and maintenance 
requirements are greatly reduced. In scores of difficult applications, Saginaw Screws are 
raising or lowering, pushing or pulling loads up to thousands of pounds with only a 
fraction of the power required for ordinary thread-to-thread screws. 


a 


Saginaw Screws on the longitudinal and cross movement slides 
of the Niles railroad car wheel lathe, made by Baldwin-Lima- 
Hamilton Corporation withstand the heavy work loads and 


greatly reduce the power factor required to actuate the slides. 


Six Saginaw Screws on the Fraventhal Double Head Grinder make it 
easy for the operator to keep the heads under control and raise or lower 
the cross rails effortlessly in precision grinding large diameters to toler- 
ances within 200 millionths of an inch. 


Two Saginaw Screws in the A. O. Smith D. C. Rectifier Welder permit 
fingertip manipulation of the welding current control mechanism, provid- 
ing step-less current for all welding operations. 


Saginaw Screws coupled with hydraulic “muscles” actuate the mechan- 
ism in the popular Saginaw Power Steering units for passenger cars. 
Many manual steering units also employ Saginaw Screws. ; 

Saginaw Screws make safe, reliable linear actuators 

for such vital aircraft applications as ailerons, wing 

flaps, retractable landing gears, trim tabs and tail 

surface controls in many of the latest military jet 

fighters and bombers. 


aqinaw STEERING GEAR DIVISION 


66 


GENERAL MOTORS CORPORATION, SAGINAW, MICHIGAN *®© MANUFACTURERS OF SAGINAW POWER STEERING 
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ADDS 200% 
TO 800% 
LONGER LIFE 


to metal parts Is your problem wear, abrasion 


f metal parts? 
Then you will be interested 
affected by wed r, in the facts and figures from 


major companies — 
4 conclusively prove that 
a b rasion or ELECTROLIZING increases 
@ part life 200 to 800%! 
corrosion These manufacturers specify 
ELECTROLIZING for hydraulic 


equipment, precision instrument 
Sa | CMe NR TEEN Ewe parts, fuel control components, 
gears, pumps, pistons, valves, 


shafts, impellers and other 


HERE’S A CASE IN POINT: metal parts. 


A manufacturer* of fuel metering equipment submitted test parts to ELECTROLIZING in an 
effort to solve the related problems of wear and fretting corrosion. The following is a condensed 
report of their laboratory observations. 


“NO signs of CORROSION after 72-hour salt spray test per A.S.T.M. specification. 
“NO signs of WEAR after 400-hour endurance test. 
“NO signs of FRETTING CORROSION after 50-hour vibration test.”’ 


Repetitive tests resulted in ELECTROLIZING being specified on all bushings and shafts to 
prevent malfunctioning of the assembly. 


Whether your problem is wear, abrasion or corrosion ELECTROLIZING can provide 
the solution. Our staff engineers are available for consultation without obligation. 


Write for new booklet describing ELECTROLIZING and its advantages. *Name on request 


oc 











THE ELECTROLILING CORPORATION 
1505B East End Avenue 
Chicago Heights, Illinois 


Name 

Company 

Address 

City State 


1505B EAST END AVENUE, CHICAGO HEIGHTS, ILLINOIS 


Plants 
Providence 1,R.1. Cleveland 10, Ohie Chicago Heights, Iilinois 
148 W. River St. 1650 Collamer Rd. 15058 East End Ave. 
Los Angeles, Calif., 1406 East 15th St. 
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“Strike if you must, | was sawee a, 
never in better condition.” 6000 


Series Compounds 
provide 


Excellent Properties 
for , 
: 
CASTINGS 
on the lighter Side 


by WELLMAN 





We've never been in better condition to 
handle your requirements for lightweight 
castings, magnesium or aluminum. 





HYSOL epoxy compounds 

are used extensively for > 

Our four completely equipped plants and ee ee = 

| i tronic - 
apsulating elec > 

posers like those — 

offer you the finest production facilities. ponents Ue i - a 

, pecified be- 

Laborator- 

oA. ies Inc. has cooperated = 

management men in industries overveshane jo Ic. as oop rated : 

i is specific 

have found the name WELLMAN svynonv- Seelopment wes se 

| , ' terial for 

mous with sound castings made under close — a te 5 ore rs 

| | ™ , thods © 

metallurgical control . . . complete facilities velopment © ial follow 

| . making mo 
for a wide range of products ... a sincere actin ond eae 
interest in their problems. 








staff of competent personnel enable us to 


Purchasing, engineering, production and 


Why not call on the = 
. technician when you war 
We'll be glad to send a representative to call, — ee ae 

| ee “work it out” together 
in your laboratories or ours. 
will tell you more about us and our almost i oe eet he 
half century of experience. on Sot OSs Cnn 


and in the meantime, our new catalog No. 53 


¢ 


oe 
% 
Well-Cast MAGNESIUM AND ALUMINUM CASTINGS h rere 
Wolbtade ought 
] WOOD AND METAL PATTERNS 


laboratories, ine. 
rue WELLMAN srowze 2 avuminum co. ecpeyber 
Dept. 16, 12800 Shaker Boulevard 





OLEAN, NEW YORK 
Cleveland 20, Ohio 
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INSPECTIONS 
CONTRE 


which makes it p 
to write closer-li 
specifications for 


FINE-PITCH GEARS 








CHART-RECORDED INSPECTION 
with a FINE-PITCH “RED LINER” 


© For tiny pinions and other gears, external or 
internal, of 20 pitch and finer—and up to 4" p.d. 


® Automatic composite check of gear errors 


® Electronic measurement recorded on perma- 
nent chart 


© Amplification from 200 up to 800 times 


® Variable speed to maintain maximum measur- 
ing speed for various pitches 


® Adjustable to A.G. M.A. checking pressures 


This informative booklet on its range of use and 
operating characteristics is yours for the asking. 
Write the nearest Fellows Office today. 


An ideal small-gear produc- 
tion companion for the Fellows 
3-Inch Fine-Pitch Gear Shaper 
and the No. 4 Fine-Pitch 
Shaving Machine... gives you 
a complete production team. 


GEAR SHAPER COMPANY 


Head Office & Export Department: 78 River Street, Springfield, Vermont. 
Branch Offices: 323 Fisher Building, Detroit 2 + 5835 West North Ave., Chicago 39. 


2206 Empire State Buildif’, New York 1. 
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It’s on the way! 


The Annual 
HANDBOOK 


of Product Design 


WHEN THE for 1954... 


PART MUST... 


provide a seal with hundreds of pages of data 
“cushion” a shock you will look to regularly for 
practical help in your work . . . 


act as a wick 
will reach you this month. 


dampen noise 
polish or buff 


protect surface finish Here is the second in this 


: ‘ 7 continuing yearly service to 
isolate vibration d d 


act as a filter 


Product Engineering sub- 
scribers. The same enthu- 
Siastic acceptance you re- 
ported for last year’s 
HANDBOOK will be justi- 
RESU LTS fied again, for the new 1954 
HANDBOOK is even more 


comprehensive, more help- 


CAN GET THE 


YOU 


ful, handier than last year’s 
issue. 


New editions of the 
HANDBOOK do not obso- 
lete previous ones, but sup- 
plement them. Keep each 
new HANDBOOK with 
those of the years before, 
and you will develop an out- 
standing, constantly useful 
reference library of design 
progress. 


Whether you reed 
material hard as a board 
or so soft it can be The Annual HANDBOOK of 
accordion pleated, a call Product Design is published 
to Felters can solve your every November by 

problem. Information 
about the jobs you can do 


with Felt is in the ® ° 

""Felters Design Book" Product Engineering 
Ask for your copy 
today. There’s no 


eae McGraw-Hill Building 
the FELTERS New York 36, N. Y. 


Company 
228 Southgtreet, Boston 11, Mass. 
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A NEW ERA IN 
STEEL FORGING 


BEGINS IN HOUSTON 


This new multiple ram forging press, the largest 
of its kind ever constructed, utilizes the Cameron 
Closed Die Extrusion Forging Process. The press 
forgings produced approach for the first time the 
broad field of intricate shapes that have been 
limited heretofore to steel casting. A new era 
begins in steel forging resulting in improved 
quality at a lower cost. 





For further information write 


Main Ram — 11,000 Tons 

Each Side Ram — 6,000 Tons 

Piercing Ram — 3,000 Tons 

Total Weight of Press — 3,100,000 Ibs. 
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Supplied in 
Assemblies 


Flex-O-Tube will help you 
determine the assembly 
needed or work to your 
own specifications in 
either case, modern facil- 
ities and latest inspection 
techniques assure you a 
uniformly high quolity 
product delivered promptly. 


Supplied for 
Field Assembly 

\ fy . 

\) ¥ g 
Flex-O-Tube hose is also 
supplied in bulk coils with 
reusable fittings for field 


assembly. Complete range 
of sizes and types. 


FLEX-O-TUBE 


If pressure is a factor in the perform- 
ance of your product, you can rely on 
Flex-O-Tube. For here is a name that 
has stood for uniformity of high quality 
for twenty-five years. 


And just as important, the Flex-O-Tube 
organization is one that you can rely 
on, too. When the pressure’s on for 
production you can count on prompt 
deliveries of flexible hose products that 
consistently meet specifications. 


These are but two of the reasons why 
industry has used miles and miles of 
Flex-O-Tube and continues to specify 
it in increasing quantities. Why don't 
you find out for yourself by “putting 
the pressure on Flex-O-Tube"? 


Please send me your free = (J aircraft catalog. 


Name 


LJ industrial cxtamg. 


NE ea Re NS SE: 


Address ..... 








Mark-Time 
Timing Devices 


J Yf for 
at 


environments 


Specially adaptable for ma- 
chines where dampness is 
present, with splash-proof 
housing and special water- 
repellent construction. 


aga 


hx 


Series 6200 — Breaks circuit at 
end of various intervals from 60 
seconds to 5 hours. Designed for 
washing machines, dishwashers, 
sterilizers, etc. May be supplied 
with HOLD feature, for operation 
of wringers without timer. Electri- 
cal data: UL approved — 20-amp., 
125 volt, 1 H.P. or 10-amp., 250 
volt, A. C. only. 











Series 6700-6800-6900 — 
Heavy duty, 2 circuit time switches, 
to break circuits either after dif- 
ferent time intervals or simultane- 
ously at end of same interval. 
6700 Series for dishwashers, hair 
driers, etc.; 6800 Series primarily 
for battery chargers; 6900 Series 
for heavy duty circuits in clothes 
driers. Time periods range from 60 
seconds to 5 hours. Electrical data: 
UL approved — 6700 and 6800, 
20-amp., 125 volt, 1 H.P. or 10- 
amp., 250 volt, A. C. only; 6900, 
28-amp., 250 volt, A. C. only. 











M. H. RHODES, INC. 


HARTFORD 6, CONN. 





DIVISION OF MERIDAN CORP. 
762 FOURTEENTH e@ DETROIT 16, MICHIGAN 
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WHEN THE AMERICAN SOCIETY OF 
MECHANICAL ENGINEERS WAS FOUNDED 





WAS MAKING 
INDIVIDUALIZED 
EQUIPMENT 
PARTS 


vt 


KOVEN’s long heritage of engineering skills 
dates back to the days when the great A.S.M.E. 
was founded. Even then, KOVEN made special 
parts to expedite equipment manufacturers’ pro- 
duction. Today, KOVEN contributes to the effi- 
ciency of leading manufacturers by fabricating 
individualized parts to their precise require- 
ments — often at less cost and in less time than if 
made in their own plants. Call or write for a 
consultation—no obligation. 


Our complete modern facilities include: Machine, welding, plate 
and sheet metal, galvanizing and painting shops. X-ray equip- 
ment insures quality control in every KOVEN Individualized 
Equipment Part. 





L. O. KOVEN & BRO., INC 
154-C Ogden Ave., Jersey City 7, N. J 
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HOW ROOTS CONNERSVILLE USES 
THOUSANDS OF VIKING Pumes 


High Speed 
PHOTOGRAPHY 
IN DESIGN 


High-speed photography not 
only offers the designer all of 
the advantages generally 
The Roots Connersville Blower Division, Connersville, Indiana, builds inert gas associated with ordinary stills 
generators for meny industries. Viking Pumps are standard equipment for pumping and moving pictures, but also 
fuel oil, which is burned to produce cheap inert gas for preventing fires in explosive puts at his disposal a means 
3 | ks, oil . . 
atmospheres. Uses range from gas and coke oven installations, steel works, oi for actually studying motions 


refineries, chemical and rubber plants to fruit packing plants. In these applica- d h I " 
tions thousands of Viking Pumps are being used with highly successful results. and events that until recent y 


; have never been “stopped” or 
Whether you produce original equipment, or have ry ‘bl 
pumping problems in your own business, call on Viking sliowe own to perceptible 
to solve them. To stort, write for bulletin 1803X. speeds. 











Product Engineering’s 
Special Editorial report on 


Pie weet ecial Edito : 
VW ; 4 i wee G PUMP COMPANY this subject gives designers a 
CEDAR FALLS. IOWA thorough study of basic con- 
siderations in the field of 
high-speed photography, op- 
eration and characteristics of 
major types of high-speed 
cameras, and some typical 

fields of application. 


Included with this report 
is a fully illustrated Chart of 
High-Speed Camera Systems, 

i : headed by a master diagram 
inantie Can’ t ‘Ne i» tte Timing Sve. . hos duke ek cael cle. 
Only a “pro” and practice can straighten ments of high-speed camera 


you out! a on, ; 
ag optical systems. 


But “ee pa ed lie 


£ 


oT 
W he * = cisi : Se 
We are the pro's for precision timing.  ~ 


— 


Reprints (including chart) 
available at 35¢ per copy 


Come to us with these timing problems. = 


You'll find that we have solved more 

) complex A.C. and D.C. timing problems 
== = than just about anybody else, Maybe we 
_— 4 
= have already solved yours. It costs you 


ee fi 
“=. nothing to find out. Write for catalog. 


Reader Service Department 
— 


Product 
“COMPANY Engineering 





nN W. HAYDON 


2ZiINORTH ELM STREET 





WATERBURY 20 CONNECTICUT 


PORE A McGraw-Ili!l Ruilding, 
New York 36, N. Y. | 


ee 
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gi Qube Y we 
bah. S ee wot 


A Dependable Service for Over 50 Years 


Sleeve bearings in a wide variety of designs and 
sizes; cast bronze bushings; rolled split-type 
bushings; bimetal rolled bushings; washers; spacer 
tubes; precision bronze parts and bronze bars. 


FEDERAL-MOGUL CORPORATION 11043 Shoemaker + Detroit 13, Michigan 
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R-S Butterfly Valves, 


to Regulate Flow of Liquids and Gases, 
... employ NOPAK (Cylinders controlled 
by NOPAK Operating Valves 


In the chemical, paper, petroleum and steel industries, in sewage 
plants, water works and other utilities, R-S Butterfly Valves are used 
for fast, accurate flow-control of liquids, vapors and gases. In the in- 
terest of speed and efficiency, and to reduce or eliminate manual 
effort, the R-S Products Corp. of Philadelphia equips many of its valves 
with NOPAK Air or Hydraulic Cylinders controlled by NOPAK Operat- 
ing Valves. 


The R-S No. 789 Butterfly Valve pictured here is typical. This success- 
ful application may suggest how you can use NOPAK Valves and 
Cylinders in your plant operations, or to improve the performance of 
equipment that you build for others. 


GALLAND-HENNING NOPAK DIVISION * 2762 S. 31st St. * Milwaukee 46, Wis. 


Representatives in Principal Cities 


R-S No. 789 Heavy Duty Butter- 

fly Valve equipped with NOPAK 

Model ‘*D'’ 8” x 12” Air Cy- 

linder and NOPAK Valves for 

optional solenoid or monval 
Roos == valve control. 


ALVE $ AND CYLINDERS Refer to Swest's File for Prod. 


DESIGNED for AIR and HYDRAULIC SERVICE ——- 


ba Tada Strata] * 


ae er a 











One-piece 
Lock Nut 


Flat Washer ez '% | = | \ 
SLASHES FASTENING COSTS pe It rial 


—on sheet metal assemblies —components —parts, etc. rik 


[ow cost, one-piece Fe) Tint 
Washer Type PAL- Handle ONE part (=/ 

NUT Lock Nuts do the job “is Gd 
of an ordinary nut, lock- stim! G CLOTH 
washer and plain washer -Y > ERACING 

combined. You save parts Go > or 


and handling operations— a C=" THREE 
get speedy, assembly with 
hand or power drivers. 
PALNUT double-locking Several types available 
spring action holds tight '!n addition to Washer Type "D” 
— ee hee shown, there is also "E” type for 
washer spans holes an , : , : 
cheek Wide range of stan- electrical terminals, switches, strips 
dard sizes. Send details of 94 8tvds; radio and TV controls, etc. 
assembly for free samples 


and literature. WASH ER TYPE 
The PALNUT Co. 


65 Cordier St., Irvington Il, M. J. PA a N U T 
In Canoda 
P. L. Robertson Mfg. Co., Ltd 


iceoue* Bi Wola Nth es 

















fi 
pr. 
fr. 
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finding the 
“Torque-roll axis” 
with a 

Consolidated dynamic 


recording system 


<a\ | 
— |e 


- 
——aa J 
‘e* 

| —_ 


ForD Motor Company uses Consolidated Dynamic Re- 
cording Equipment to build smooth performance and 
long life into Ford products, for example, in the determin- 
ing of primary data from which to design optimum motor 
mounts. Here the “Torque-roll axis” of a Ford engine is 
determined by mounting 4 velocity pickups in each of 2 
parallel planes on the engine. The whole assembly is then 
suspended from very flexible coil springs to simulate an 
engine floating in space. 

When the engine is run at a steady speed, signals from 
all 8 pickups are simultaneously recorded by a Consoli- 
dated 5-114 Recording Oscillograph through System “D” 
amplifiers. From the resulting traces on the permanent 
oscillograph records, the “Torque-roll axis” is computed. 


























Consolidated Engineering Dynamic Recording Systems 


CORPORATION such as the one shown here have infinite 

300 North Sierra Madre Villa, Pasadena 15, California [MMI variations in application and in the ar- 

{ samees rangement of the equipment. A typical 

Sales and Service through €8¢ INSTRUMENTS, INC., : recording system includes pickups, am- 

a subsidiary with offices in: Pasadena, New York, Chicago, rf plifiers, and a recording oscillograph. 
Washington D.C., Philadelphia, Dayton. Write for Bulletin CEC 1500B. 


j 
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CONVAIR 


” Ri XF92-A 
” Rings 


for aircraft 


Fuel Service » Hydraulic Service - + Stat bat 


Tremendous speeds, severe temperature changes, spe- 
cial fuels and lubricants—these factors make highest quality 
*“O" Rings extremely important to leak-proof, trouble-free 
performance today. That is why Precision engineers keep 
a constant eye on latest developments in aircraft, and a 
constant check on the high quality of their ‘‘O"’ Rings. 


Everyone is finding Precision ‘‘O"' Rings the best answer 
to many sealing problems—and they are finding, too, 
that Precision leads the field in engineering help and 
proper deliveries to keep production lines going. Let us 
help you. Send for our “‘O"' Ring Handbook and let us 


have your inquiries, 


FREE—Write for your personal copy of our Handbook on “O” Rings, 


2 recision Rubber Products 


i: m CORPORATION sa 


Dept. 3, Oakridge Drive, Dayton vy 0. Conadian Plant at: Ste. Thérése de Blainville, Québec 
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SCHAFFER POIDOMETERS rely on CLARK CONTROL 
kK for accurate feeding, weighing and conveying ee, 





CLARK Type CY” Starters 








Schaffer Poidometers—Feeder—Weigher —Conveyor 


Dependable, accurate control is essential on poidometers 
designed to deliver materials to machines or process 


operations in exactly correct amounts. 
Closed view of 


The Schaffer poidometer illustrated is one of four which Clark Control Cabinet 
feed clinker and gypsum in lump state to a ball mill for 
pulverization. The CLARK control panel incorporates 
controls for two motors—one operating the conveyor 
belt at a fixed travel speed, the other operating the 
hopper gate. A weighing beam actuates limit switches, 
causing controlled motor to move gates up or down, to 
keep proper weight of material flowing. 











When two or more poidometers are used for proportion- 
ing materials, controls are provided so that stoppage 
of one machine automatically stops the others to prevent 
improper proportioning. 


CLARK Type”CY” AC Motor Starters are ideal for this and 
other control applications where accuracy and depend- 
ability are requisites. The new arc-quenching principle, 
which forces the arc to move continually from a hot to 
a cold spot on contact surfaces effectively reduces contact Open view of cabinet 
wear—thus providing less down time and longer life. 





These and other important exclusive features of CLARK Type “CY” Starters 
can improve the efficiency of your machines. Let us show you how. 


rHE CLARK CONTROLLER co. 


/ 
NEERED ELECTRICAL CONTROL + 1146 EAST 152N° STREET, CLEVELAND 10, OHIO 
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d HOW 

ys IT WORKS 
.--for Textile and 
Plastics Processing 


A small tension change positions the actuator shaft 
so as to call for motor speed change to restore pre- 
set tension. Thus a constant linear feet per minute 
windup may be achieved even though the radius of 
takeup roll increases with each turn to otherwise 
increase linear speed versus radius build-up. Speed 
is now made proportional to position of dancer 
roll and tension is held essentially constant, as is the 
linear rate of material travel. 

These and other models of electronic motor speed control 
systems available from 1/50th to 2 horsepower. 


WRITE 


cod 


4 Godwin Ave 

















Helpful, 


Authoritative 
Data... 


on an entire year's major 
developments in every major 
area of your dynamic field 
. . » OUT THIS MONTH! 


The Annual 
HANDBOOK 


of Product Design 
for 1954 


You will find the new, 1954 
HANDBOOK even more com- 
prehensive, more helpful than 
last year’s issue, which you re- 
ceived so enthusiastically. 


Be sure you keep both issues 
... the new 1954 HANDBOOK 
does not replace or obsolete the 
HANDBOOK you've found so 
useful during the past twelve 
months. Every HANDBOOK 
adds to your store of perma- 
nently valuable design - engi- 
neering data. 


As before, ten major subject 
classifications in the product 
design field are treated indi- 
vidually, with both editorial and 
advertising pages sectionalized 
and, this year, thumb-indexed 
for easy reference. The data 
has been drawn from leading 
design publications — some- 
times expanded, sometimes 
condensed, always complete 
and authoritative, and fully il- 
lustrated. Many features were 
specially prepared for this new 
HANDBOOK. 


Expect your copy this month. 
The Annual HANDBOOK of 
Product Design is part of your 
regular subscription to Product 
Engineering. 
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SEVEN DIFFERENT 


PRODUCTION OPERATIONS 


ON ONE 


— 
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WELDER t—t™~S 


Versatile Sciaky Standard Three-Phase ys 
Projection Welder Sharply Reduces Tooling Costs 


With typical efficiency, Moloney Electric Company 
uses a minimum number of Sciaky machines for a 
maximum number of welding operations. 


After careful study, Moloney found Sciaky electric 
resistance welding offered many advantages over 
other methods of fabrication. Sciaky patented 
Three-Phase principle of operation provided 
automatic compensation for variation in material 
thickness, piece-part configuration, and fit-up 

: to improve weld quality and machine versatility. 








Only Sciaky Three-Phase characteristics of 
balanced line load, high power factor, and 75% 
current reduction permitted such extensive use of 
resistance welding with existing power supply. 


Now Moloney pressure-tight transformer tanks, 
from 10” to 30” in diameter, and 21” to 54” in 


height, are fabricated almost completely on Sciaky *Sciaky type PMCO 2T Three-Phase Projection Welder 
Three-Phase welders. 





joins seven different parts to Moloney Transformer 


For complete details on the efficiency and Tanks. A two-switch foot pedal provides immediate 
economy of Sciaky resistance welding at selection of preset heat and pressure sequences for 

‘ Moloney, write for “Resistance Welding at Work”, different welds without removing tank from welder 
Volume 3, No. 7. or stopping production to reset controls. 











Largest Manufacturers of Electric Vs : 
Resistance Welding Machines in the World SlAK nA 


4915 WEST 67th STREET, CHICAGO 38, ILLINOIS 


Plants: Chicago * London * Paris Sales Offices: Chicago, Ill. * Buffalo, N. Y. * Cleveland, Ohio * Dayton, 
Ohio * Detroit, Mich. « Ft. Worth, Texas * Hollywood, Calif’ New York, N.Y. + Philadelphia, Pa. * Washington, D.C. 
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Much of our work over the past 20 years has been the production of experi- 
mental gears in lots of one or more. 

We are especially organized and equipped with the necessary machines, 
inspection instruments and tooling to produce precision, fine pitch instrument 
gears to A.G.M.A. Classes 1, 2 and 3 (A.G.M.A. No. 236.03 and/or A.S.A. 
B6.11-1951). 

Types of work include external spur and helical gears; internal spur gears; 
external and internal involute spur splines; worms and worm gears 

We have hobs, shaper cutters, shaving cutters, master gears and master 
worm sections to produce gears up to 7.5” PD in the following pitches and 
pressure angles. 


24 N.D.P., 14y % and 20 degree N.P.A., Up to 42 Re 


“ “ou“we@ 


“ “He @ 


20 degree N.P.A., up to 42 Rc 


“ “ouwH46e 


~.HOUSEHOLD APPLIANCES 


' SAUEREISE CEMENTS 


é ware bon Many of the country’s foremost electrical monufacturers rely on 


Scuereisen Cements for speeding up production and improving the 
quality of roasters, waffle irons, heaters, grills and other appliances 


SOLVES MANY PROBLEMS Send unassembled parts or drawings for technical advice or write for 


indexed price chart. 


caused by sliding or rotating TRIAL One quart can of each of 14 different cements, 
parts which are DIFFICULT OR ORDER a virtual electrical cement laboratory in one $] 2-50 


IMPOSSIBLE TO LUBRICATE package. Order today at this pecial price . . 


Sauereisen Cements Company + Pittsburgh 15, Pa. 
A constantly increasing stream of problems are fac- 





ing engineers and designers today involving sliding or 





rotating parts where lubrication is difficult or impos- 
sible. For such applications, Purebon, the mechanical ; ; ’ 
carbon, is often the ideal answer. Typical applications Product Engineering’s series of full-color 
articles covering product improvement 
through better surface appearance and 
protection. 


There are good ideas for you in . 


are seal rings, bearings, pistons, piston rings, pump 
vanes, valve seats, meter discs, and a host of similar 
items. Purebon comes in a wide variety of grades. It is ns ag aN, 
strong, tough, readily machinable and in many cases W rite for an editorial reprint order form, 
can be molded directly to size. listing titles and costs. 


READER SERVICE DEPARTMENT 
Bulletin No. 52 tells the complete story of Purebon. 


Write for your copy today. Product Engineering 
PURE CARBON CO., INC. McGraw-Hill Building, |New York 36, N. Y. 


448 HALL AVE. ST. MARYS, PA. 
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It’s a fact! In 90% of all cars, trucks, and buses on 
the highways today, the master cylinder brake piston 
is a Permite Aluminum Alloy Casting, made by the 
permanent mold process. 


Yes, for the one vital part that must not fail, automo- 
tive manufacturers turn to Permite, because ever since 
the early pioneering days of the use of aluminum, 
Permite Aluminum Castings have enjoyed a reputation 
for highest quality. 


ALUMINUM INDUSTRIES, INC. * 


Detroit: 809 New Center Bldg. * New York: 9 Rockefeller Plaza 


Component parts made of Permite Aluminum Castings, 
permanent mold and sand cast, are contributing to 
faster machining, speedier production, lower costs in all 
divisions of the metalworking industry. If you want 
castings of assured structural strength, accurate in 
design and dimension, free of hidden defects, castings 
that will sharply reduce your reject rate, consult with 
Permite engineers on your requirements. Send blue 
prints for recommendations and quotations, 


CINCINNATI 25, OHIO 


Chicago: 64 E. Jackson Blvd, 


ALUMINUM PERMANENT MOLD and SAND CASTINGS ... HARDENED, GROUND and FORGED STEEL PARTS 
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SARAN RUBBER GASKETS 


ARE SOLVENT RESISTANT 


Organic compounds like carbon disulphide, 


ethyl alcohol, trichloroethylene, xylene 


have little effect on saran rubber 


> — lw <_ 


iN 


Saran rubber mechanical goods exhibit 
outstanding resistance to a wide range of 
organic solvents from alcohols to xylol. 
They are characterized by a low degree of 
swell and a low rate of permeation to 
most solvents and gases. Carbon bisulfide, 
chlorine, phosphorous trichloride vapors 


Saran Lined Pipe Company 
2415 Burdette Avenue, Ferndale, Mich. 


Please send me your cotalog on saran 
rubber molded parts. 


Name 





Title quae: 





Se ee 


Address 


J 


with HC1, toluene, and trichloroethylene 
are typical compounds that are resisted 
by saran rubber gaskets. 


Saran rubber is readily molded on con- | 


ventional rubber molding equipment into 
complicated shapes such as diaphragms, 
valve pads, heavy-duty gaskets, and stop- 
vers. These saran rubber products have 
ae used in many and varied gas and 
solvent resistance problems confronting 
equipment manufacturers today. 


Specify saran rubber to your molder. We 
will be glad to assist him in the develop- 
ment and production of saran rubber 
mechanical goods for your specific re- 
quirements. For a free data booklet on 
saran rubber molded goods write to the 
SARAN LINED PIPE COMPANY, 2415 Bur- 


dette Avenue, Ferndale, Michigan. | 


RELATED PRODUCTS 
Saran rubber tank linings e Saran lined 
steel pipe —corrosion-resistant pipe that 
gives long-term operation with minimum 
maintenance costs. 


SARAN LINED PIPE COMPANY 


2415 BURDETTE AVENUE, 


384 


FERNDALE, MICHIGAN 














TRANSPOSING an_ idea 
into a finished product in- 
volves not only the use of 
engineering drawings but— 
with form as well as function 
becoming increasingly impor- 
tant—such illustrative tech- 
niques as renderings in crayon 
and smootch, chalk sketches, 
scale and full size models, 
and other types of pictorial 
presentations. 


THESE techniques, although 
most closely associated with 
the industrial designer's 
needs, are also useful engi- 
neering tools. Their advan- 
tages and limitations, and the 
methods for transposing them 
into engineering drawings, 
are fully discussed and illus- 
trated in our Special Editorial 
Report .. . 


THE 
MECHANICS 


of INDUSTRIAL 
DESIGN 


Reprints available 
at 25¢ per copy 


Reader Service Department 


Product 
Engineering 


330 W. 42np Sraeer 
New York 36, N. Y. 
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Mclouth 


STAINLESS 


For the product you make 
today and the product you 
plan for tomorrow. 
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McLouty Steer. Corporation 
BETROIT, MICHIGAN 


Manufacturers of Stainless and Carbon Steels 








this timekeeper never takes (faa time off 


-™ ‘ Laboratory life 


Cute _— 


TIMING 
DEVICES 


VU = Indicates most effici- 

/ ent time to replace 
Wie fluorescent lamps. 

RUNNING TIME METERS - 


record total operating time or down- 
time on any circuit, machine or system. 


. . P . Replacement of 
Widely used for life test experimentation “y vacuum tubes for 


° P . : dio transmitter 
in laboratories and for preventive main- - "= 
tenance programs, especially as applied 


to such things as machines, power equip- 


ment, tools, vacuum tubes, fluorescent ‘S Records down-time 


on automatic screw 


lamp installations, nuclear measurements, machine. 


etc. Made in six standard 25, 50, and 60 
cycle A.C. models — 400 cy., D.C. and 
sealed type also available. Write for 
information. 


OUTSTANDING FEATURES: 


@ Extra strength Cramer 
Synchronous Motor permits 
operation under adverse environ- 
mental conditions. 


Starts and stops within 1/60 sec. 
. no time lag. 


Convenient meter-type mounting. 
es P 7 De t 
Precision-built 5-digit counter. Seatenene on part. 
P . \ . »' 1 : 
Reset feature if desired. S| ay ; a power om. 


1ICRSS 
R. W. CRAMER COMPANY @© BOX 7 CENTERBROOK, CONN. 
>Tesaeeath tists =Ss TIM ECE Cc ON TR OL 


« 


2 ow’ Pp Asi 


interval Time Delay Time Running Time Pulse Hermetically Sealed Synchronous 
Timers Relays Totalizers Meters Timers Military Timers Timing Motors 





YOU CAN'T BEAT GARRETT 


PRECISION-MADE 
TO MEET RIGID 
SPECIFICATIONS 


QUICK DELIVERIES 
TO SPEED 
YOUR PRODUCTION 


FLAT WASHERS 


Garrett gives you fast delivery on the largest line of flat 
washers available anywhere. Precision-made to the most 
exacting civilian or Armed Forces specifications. Here are 
just a few of the many Garrett flat washers available: 
Washers to SAE, USS and ASA dimensions: 

AN 945 AN 961 NAS 143 

AN 955 AN 970 BEB X Series 

AN 960 AN 975 BEC X Series 


ALL READY FOR PROMPT DELIVERY 


PHILA. 34, PA. 
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“NO MORE TINSEL ‘NO MORE WIRES 
“NO MORE IMPROVISATIONS 


Z 
ors 


INSTALL NEW \ 
PATENTED at 


“MAGIC WAND” 
Booms 
| SELF-ENERGIZING AT U R 
OOMMG ere INDUCTION TYPE ST IC NE TRALIZE $ 
WHICH USE STATIC ELECTRICITY GENERATED ON 
0) ® YOUR MACHINE AS THE NEUTRALIZING AGENT 
| ni No expensive high voltage bars, cables or trans- ° 
formers needed ... No health hazards . . . Simple, WRITE 
Ti M i N G BA Oo T Oo he oa amazingly effective . . . Inexpensive, no main- FOR 
tenance . . . No spark hazards, SAFE, does not ” 
. shock operators nor damage stock. BULLETIN 
off er the solution to P roblems of The higher the charge, the faster the processing NO, 125 


obtaining better performance at lower speed, the better this neutralizer works. Assures 
cost...in timing mechanisms demand- complete, not partial neutralization of static ° 
2 aa charges to safe levels. 

ing long life and dependability. 


HERMAN H.STICHT CO., INC.  wtwvorw 7 ny 





HERE'S Engineers find SYNCHRON Timing 
Motors easy to adapt — versatile 


WHY: in application — when designing 





timing devices. They're small, com- 
pact, and extremely powerful and rugged. 


SYNCHRON Timing Motors pull up to 8oz. di- 
rect load at 1 RPM, operate efficiently at —40° to 


-+-140°F. They're available with gear trains to con- — ° 
vert any speed . . . may be mounted in any posi- fi at the touch 
tion. 

TIMING MACHINES 40 a good product 


Through long experience the users of your 
product have learned to respect the lasting 
accuracy of Marsh — the greatest name in 
pressure gauges, A Marsh Gauge on your 
product is truly a mark of quality. 
The Marsh line embraces pressure gauges 
SYNCHRON engineers will be glad to te and dial thermometers of every required 
work with you in solving any special type, construction, size, range, finish. 
design problems you may have. Write in 4 : 
complete confidences. f Ask for this 


The SYNCHRON Timing Machine is pre- 
cision engineered for easy adaptability, 
comes ready to install in any timing 
device where compactness, accuracy and 
dependability are essential. 


f } 6catalog 
. J covering your 
SYNCHRON High Torque Timing Motors : 
‘4 W. J for devices requiring intermittent motion. enetre eancoed 
S Gand ter Gta. ~ requirements 


Products of HANSEN MFG. CO. Inc., Princeton, Ind. 
Mail Coupon Today for Latest Synchron Catalog 


HANSEN MANUFACTURING CO., INC., Princeton 5, Ind. 
Send catalog and engineering data to: 


MARSH INSTRUMENT CO. 
Sales affiliate of Jas. P. Marsh Corporation, Dept. 39, Skokie, Il. 
Export Dept., 3501 Howard St., Skokie, ili 

















TYPE ‘‘E”’ 


TYPE “eu 


SPECIAL DUTY 


Known ‘round the World 
for Dependability — 


ALL-STEEL 


and lubricated — ready to lock on the shaft. 

They are normally available from distributors’ 

stocks ...in a wide range of sizes. Call your dis- 

— In millions of installa- _tributor or write us for Dodge-Timken bulletins. 

tions Dodge-Timken bearings have proved their popge MANUFACTURING CORPORATION 

ability to cut costs and increase production. 1200 UNION STREET, MISHAWAKA, INDIANA 
Their dependability is unquestioned under 
every condition of service. Available in five 
different types, including the new Dodge-Timken 
All-Steel Pillow Block for grueling, heavy duty 
jobs. All are sealed both on and off the shaft. 


Dodge-Timken bearings are fully assembled 





CALL THE TRANSMISSIONEER, your local 
Dodge Distributor. Factory-trained by 
Dodge, he can give you valuable assistance 
on new, cost-saving methods. Look for his 
name under ‘Power Transmission Machin- 
ery’ in your classified telephone book. 


ROLUNG GRIP AND APER-LOCK SHEAVES, 
DIAMOND D CLUTCHES TSEALED UFE V-BELTS 


(NAME PRATES. . FOR YOUR NAME PLATE REQUIREMENTS, WRITE OUR SUBSIDIARY, 


CHICAGO THRIFT-ETCHING CORPORATION, 1555 N. SHEFFIELD AVENUE, CHICAGO 22, ILLINOIS 
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HERE’S WHAT WE MEAN 


Uppal Guginens 


T-W’s Application Engineers work with 

you on properly applying resistance welding 
to your product. They give you specific 
answers and recommendations for your 
product and your production. 


| ) , , ? td 

The Design Engineers are specialists 

in creating welders specifically for your 
work. They take over when the Ap- 


plication Engineers have worked 
up the basic requirements with you. 


T-W has Field Engineers available in 

the areas necr the cities listed here. They 
can give you on-the-spot, authentic answers 
to your questions. They will save you a lot 
of time. When you operate your welding 
equipment, they are on call to give 

you service. 


Resistance Welders Since 1898 
Sales and Service 

CHARLOTTE . CHATTANOOGA 
CHICAGO . CLEVELAND - DAYTON ii TAYLOR * 
DENVER . DETROIT . DALLAS Le] ; 
PHILADELPHIA - PORTLAND, OREGON WINFIELD 
SEATTLE . S$. PASADENA . ST. LOUIS ome 
STAMFORD . WASHINGTON AN A \ q ': 
DUNDAS, ONTARIO be 

THE TAYLOR-WINFIELD CORPORATION ¢ WARREN, OHIO 





How to Benefit 


From Double- 
Purpose 


TEXTURED 
ORGANIC 
COATINGS 


8 pages—25 cents a copy 





Textured organic coatings 
serve the double purpose of pro- 
tecting metals and furnishing 
finishes of unusual eye-appeal. 
These coatings are extremely 
useful as they obscure marks left 
on metallic surfaces by produc- 
tion and finishing operations 
effectively with one coat. 

All the latest information on 
these “special effect” coatings is 
available to you in this report. 
Included is an invaluable chart 
showing suggested uses, applica- 
tion methods, properties, and 
color possibilities. 

Copies of other reports in this 
series on improved product ap- 
pearance and protection are also 
available. 


WHICH COATING FOR GRAY IRON? 

8 pages—25 cents a copy 
IDENTIFYING YOUR PRODUCT 

8 pages—-25 cents a copy 
ELECTROLYTIC AND 
CHEMICAL COATINGS 

8 pages—25 cents a copy 
TEXTURED ORGANIC COATINGS 

8 pages—25 cents a copy 
HOW TO PLAN PRODUCT COLORS 

8 pages—25 cents a copy 
FINISHES FOR ALUMINUM 
PRODUCTS 

8 pages—20 cents a copy 
SELECTING ORGANIC 
COATINGS FOR METAL PRODUCTS 

8 pages—15 cents a copy 
PHOSPHATE COATINGS 
FOR MILITARY PRODUCTS 

8 pages—25 cents a copy | 
WRITE TO READER SERVICE DEPARTMENT: 


Product 
Engineering 


McGraw-Hill Building 
New York 36, N. Y. 
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Facts you should know about BYSINGNA worm gearing 








c Ms. SAR STOCK CUT-OFF 











17 steps to 
quality sets 


Here’s proof of precision manu- 
facturing and quality control in 
the production of worm gearing 
at De Laval. These 17 major steps 
result in worm gear sets that will 
take long punishing service. They 
are vour assurance that these 
De Laval units are built to be built 
into quality products. e De Laval 
manufactures a wide range of 
heavy duty worm gear sets: 


Ratios __—*3:t to 100:1 


Ratings -lT hp to 550 hp 





Center 
distances 3” to 36”. 





beg 
afl 


TURN, FACE LAYOUT 
BORE DRILL 











A NEW WORKING TOOL FOR YOU! 
Worm Gear Sets Catalog 5000 contains 
38 pages of vital data. Write for your copy 
on your business letterhead. 
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O é CARBURIZE AND HARDEN 




















9, CYLINDRICAL GRINDING 


© ir... THREAD GRINDING 








FINAL INSPECTION... 
© CONTACT & BACKLASH 
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FINAL 
INSPECTION... 
CONTACT 
& BACKLASH 


DE LAVAL STEAM TURBINE COMPANY 
801 Nottingham Way, Trenton 2, New Jersey 





sLNSPECTION OF CONFINED AREAS FACILITATED 
NECESSITY OF DISMANTLING AVOIDED” 


TIME SAVED—MONEY SAVED 





Z “ close-up visual 
gS areas and surface 
They save time and monéy, fs 5 Gee¥ent onetie 
dismantling, by pres practical solution to 
a wide variety of inspection problems. 
In maintenance and em work, on small internal 
bores, machiné parts or castings, to large boiler tubes, 
chemical plants, S equipment, or other industrial instal- 
lations, an A, -CM.L orescope may be the answer to your problem. 
Each Bor e fs a compact, self-illuminated industrial telescope of 
highest ‘employing a precision optical system, that produces a flat 
visual field. Lens systems are fully corrected for color, spherical aberrations, 
» and coma, with all lens surfaces coated to increase light transmission. 
Write for free informational folder, or tell us your problem. 
A.C. M.1. Borescopes are available 


in 4 angles of vision (as above) 
—in diameters of .120" to 


nee Ze Cystoscype Makers, Jn 


problems. 
NEW YORK 59, 








\ SPECIAL 
g/ TUBING ELECTRIC HEATING UNITS 


For high volume production or small STRIP HEATERS 


quantity runs, our complete, modern 
facilities are at your disposal for any 
special formed tubing you might require. 

G For heating FLAT SURFACES—SHALLOW PANS—POTS— 
BENDI N FLARI NG HOT PLATES—PLATENS—PLASTIC EXTRUDERS—OVENS 
SWAGING—ASSEMBLING —MELTING POTS—PACKAGE SEALERS—TANKS—DIES, 


etc. 


‘ , | CONSTRUCTION 
Our engineering department SHEATH—one-piece, rust-resisting rectangular tubing. 


will help develop special de- HEATER COlL—nickel chromium wire, insulated from 
a inner sheath with a refractory selected for best thermal 
signs, submit samples and quote conduction. 

on your tubing requirements, | TERMINAL SCREWS—-stainiess steel. 


special lubricating devices and VOLTAGE, 115 and 250 
y ? 16 STOCK SIZES, from 150 watts, 8” overall: length, to 
oilers. We always maintain a 1250 watts, 4134” overall length. 
. { STEEL SHEATH for temperatures up to 750° F, max. 
large stock of standard oilers at | HIGH TEMPERATURE SHEATH for temperatures up to 
the Detroit factory. 1a00"F, man. 


FIVE TERMINAL ARRANGEMENTS. 
WRITE FOR CATALOG 


Our new catalog is designed for your pur- | VU LCAN ELECTRIC COMPANY 


chasing and ineering needs Illustrates 
and - &. complete data on = standard | DANVERS 18, MASS. 
parts. Send for your copy 











Electric Heating Units. Electric Soldering Tools. 
Electric Solder Pots and Glue Pots. Electric 


EYNON-DAKIN co. Branding Irons. Electric Heating Devices. 
9907 Freeland Detroit 27, Michigan 
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“| haven't met 
aman yetwho F 
isn't impressed \ 


WHICH 
COATING 
for 

GRAY IRON? 


bythe yy 
‘ COPYFLEX 


t 79 
story... 
i 

_ says Frank Holt, 

Bruning Drafting Room Specialist 


© ae ak 
ws 


“Everybody knows operating costs 
are high these days. So engineers 
and draftsmen get a pleasant surprise 
when they find they can save plenty 
by whiteprinting the Copyflex way. 

“With the high-volume Model 93 
COPYFLEX, for instance, they can 
copy anything drawn, written, typed 
or printed for less than 2¢ a sq. ft. 
And they get dry, ready-to-use prints 
in a matter of seconds. 


4 


CHARLES BRUNING COMPANY, INC., Dept. Pi! 
4700 Montrose Ave., Chicago 41, lit. 

C) Pleose have ao Drafting Room Specialist call. | 
C) Send me free booklet on COPYFLEX 93. | 
() Show me COPYFLEX in action (no obligation). | 


sabicdeuctdes , were ee . 


. Stote...... 


Randi OFFICES IN PRINCIPAL CITIES idee 


392 
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“They like its continuous high- 
speed production, and the efficient 
vacuum feed that permits easy inser- 
tion of curled originals. 

“Elimination of expensive ventila- 
tion systems and plumbing makes a 
big hit, too.” 

From prints to pencils, Bruning- 
trained men like Mr. Holt can take 
care of every drafting room require- 
ment. They give “in-person” attention 
to your needs and fast service on all 
kinds of drafting room equipment. 
They help you turn out better work 
in less time at lower cost. For more 
facts and figures on Copyflex, send 
coupon today. 


From Pencil to Print, only 
BRUNING has everything 


@ COPYFLEX Whiteprinters 

® Drafting Machines 

® Tracing Paper and Cloths 

® Surveying Equipment 

® Drafting Furniture 

® Drawing Instruments 

® Sensitizec! Papers, Cloths, Films 

® Electric Erasers 

© Complete Line of Drafting 
Supplies and Equipment 


LULLED 


Everything for the Engineer and Draftsman 


8 pages — 25 cents a copy 


Applications for gray 
iron in your products can 
be greatly expanded if 
surfaces of castings can 
meet a wide variety 
of finish specifications. 
Since gray iron is in 
many respects one of the 
most economical of base 
metals, careful consider- 
ation of applicable fin- 
ishes is worthwhile. 

This Special Editorial 
Report by Charles O. 
Burgess, Technical Di- 
rector, Gray Iron Found- 
ers’ Society, will serve as 
an invaluable guide for 
organic and chemical fin- 
ishes for the manufac- 
turers of gray iron 
products. 

Copies of other reports 
in Product Engineering’s 
series of full-color arti- 
cles covering product im- 
provement through bet- 
ter surface appearance 
and protection are also 
available. Write for an 
editorial reprint order 
form, listing titles and : 
costs 








READER SERVICE DEPARTMENT 


Product 
Engineering 


McGraw-Hill Building, 
New York 36, N. Y. 
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The machinery designer who specifies 
Veelos knows that his drive layouts, 
however complex, are always practical. 
That's because Veelos, the adjustable 
v-belt, is completely adaptable. 


@ Fixed center drives of any length can be 
used without the need of take-up devices. 


@ Motors can be placed in the most advan- 
tageous location. 


@ Idlers and pivoted or sliding motor 
bases are unnecessary. 


@ Belts can be installed quickly without 
dismantling any part of the machine— 
outboard bearings are practical. 
























@ Correct individual belt tension can be 
maintained to give full, vibrationless 
power delivery. 


the Adjuatable V-Belt 
GIVES UNLIMITED SCOPE 


Use Veelos, the adjustable v-belt, for 
unlimited freedom in designing v-belt 
drives. Veelos is made in all standard 
widths: 00, 0, A, B, C, D and E, double 
V in O, A and B. Available in three types: 
regular, oil-proof and static conducting. 












Write for your copy of the fact-full VEELOS 
DATA BOOK ... it’s yours for the asking! 


MANHEIM MANUFACTURING & BELTING COMPANY 
610 MANBEL STREET 
MANHEIM, PENNSYLVANIA 


THE LINK ADJUSTABLE TO ANY LENGTH... ADAPTABLE TO ANY DRIVE 


V-BELT Veelos is packaged on reels in 100-foot lengths. Sales engi- 


neers in principal cities; over 350 distributors throughout the 
country. Veelos is known as VEELINK outside the United States. 
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Production costs cut 90%. 
WITH GRAY IRON 


Gear cover fabricated from nine pieces. Made entirely in green sand, the Gray Iron castings were 
Arrows show cut-outs. produced at one-tenth the cost of fabricated gear cover. 


Matchplate and gear cover. 
Formerly, nine separate pieces were shaped and 
welded into a fabricated gear cover for a braiding 
machine. Then, the manufacturer redesigned 
the gear cover for production in Gray Lron. 

The finished and machined casting cost less 
than 10% of the production cost for the fabri- 
cated piece. This saving quickly paid for 
pattern-equipment costs . . . netting a 90% 
saving on all parts thereafter. By redesigning 
for Gray Iron, the manufacturer not only made 
substantial savings, but obtained the advan- 
tages of a streamlined, vibration-absorbing 
gear cover. 

Look at the structural and functional re- 
quirements of your fabricated parts. You can 
undoubtedly use the unique characteristics of 
Gray Iron—and the economy offered by this 
casting process. Why not write us for more 
information? 


GRAY IRON CHARACTERISTICS INCLUDE: 


Castability Lo'v Notch Sensitivity Corrosion Resistance 

Strength Wear Resistance Durability 

Rigidity Heat Resistance Vibration Absorption 
Machinability 


MAKE IT BETTER WITH GRAY IRON 
75% of all cast metal products are Gray Iron 





GRAY IRON FOUNDERS SOCIETY, INC. 


NATIONAL C/TV-E. 6th BLDG, CLEVELAND /4, OHIO 
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3 ASCO makes small motors (1/500 to 1/8 


h.p.) Most of them are shaded pole induction 
motors—in 2-pole, 4-pole, and 6-pole speeds. 
Advanced designs in today’s Fasco shaded pole 
motors give them new versatility, offer compact, 


inexpensive power for applications undreamed of 


only a few years ago. 
Fasco makes good shaded pole motors—at 
prices that are right. The added value you get from 


You want 
all three... 


When you're looking for the best motor for your 
product, you're really looking for three things 


a good motor: 


designed right, carefully made of the 
right materials, and tested—so that per- 
formance and lifespan are known facts 


a good price: 


as a component part, the motor must be 
available at a cost that allows your 
product to compete in the market 


a good fit: 


whether your most important need is 
dependability, efficiency, or durability—or 
the best possible combination of all 
three—the motor must be carefully spec- 
ified, tested in actual use, and proved 


Fasco is painstaking study of your application, 
and careful adaptation of a motor to match your 
needs. You're certain to get this added value 
because we insist on this preliminary service—to 
make sure you get the best. 

If you have a product that needs the right 
motor, we'll be glad to study the problem with 
you—in your plant or our laboratories, or both. 
It takes time, so write now. 





Small motors and 
blowers for industry 





INDUSTRIES, 


ROCHESTER 2, 


= 


ASCO 


INC. 


NEW YORK 
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No. 1- Precision Operations in the Manufacture of ACME Chains | 


Write Dept. 18 


for new illustrated 
76 page catalog on 
use and application 
of roller chains and 
sprockets. 
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The most improved types of heat 
treating and carburizing furnaces 
have been installed to give Acme 
roller chain pins and bushings a 
glass hard bearing surjace for 
greater strength and longer life 
expectancy. 


CHAINS are made 


for STRENGTH and DURABILITY 


All parts are made from carefully selected analysis of 
steels. The selective steel analysis for each chain part is 
based on bringing out the best physical qualities obtain- 
able. All parts subjective to articulation have hard wear 
resistant surfaces to promote eminent life expectancy. 
The side plates or links which act as connecting members 
for the articulating parts are heat treated and tempered 
to insure great strength and ductility. 


’ | ps oLLon 


Cosy 


HOLYOKE 
MASSACHUSETTS 








‘How to 
‘Boost Sales 


Through 
Better Product 


‘Identification 


8 pages — 25 cents a copy 


liecause even the best and most 


| attractive product will sell better 


when it is attractively and eye- 
catchingly labeled, design en- 
gineers are increasingly aware 
of the importance of attractive 
nameplates escutcheons, and in- 
struction plates. All can be ac- 
centuated by proper treatment 
to give your product increased 
brand recognition and sales ap- 
peal. 

This comprehensive report on 
contemporary methods and proc- 
esses for better product iden- 
tification, ‘Identifying Your 
Product,” is one of Product En- 
gineering'’s series of full-color 
articles covering product im- 
provement through better sur- 
face appearance. protection, and 
identification 

Copies of other reports in this 


| series are also available. 
| WHICH COATING FOR GRAY IRON? 


8 pages — 25 cents a copy 
ELECTROLYTIC 
AND CHEMICAL COATINGS 

8 pages — 25 cents a copy 
TEXTURED ORGANIC COATINGS 

8 pages — 25 cents a copy 


| HOW TO PLAN PRODUCT COLORS 


8 pages — 20 cents a copy 
PORCELAIN ENAMEL COATINGS 

8 pages — 20 cents a copy 
FINISHES FOR ALUA\INUM 
PRODUCTS 

8 pages — 20 cents a copy 
SELECTING ORGANIC 
COATINGS FOR METAL PRODUCTS 

8 pages — 15 cents a copy 
PHOSPHATE COATINGS 
FOR MILITARY PRODUCTS 

8 pages — 25 cents a copy 


WRITE TO READER SERVICE DEPARTMENT: 


Product 
Engineering 


McGraw-Hill Building, 
New York 36, N. Y. 
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STRAIGHT SPUR GEARS 





The above quotation appears in 
the introduction of our new 40- 
page reference book which fully 
describes the ten types of gears in 
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which we specialize. If you are 
interested in gears built to those 
standards have your secretary write 


for a copy of the complete catalog. 


Automotive GO 


RICHMOND, 


INDIANA 


FOR AUTOMOTIVE, FARM EQUIPMENT AND GENERAL INDUSTRIAL APPLICATIONS ee eeees 





+» simplify your 
production problems 


Services Available 


Designing © Engineering 


Die Making © Metallurgical Control oo 0 SUCTEASE YOU! 


Most Modern Die Casting Equipment 3 d esign effect Zveness. 


Complete Machining, Polishing and 


Assembly Facilities 


STEWART, 


A DIVISION or. PL] 


DIE CASTING ee 


CHICAGO, ILL., 4535 FULLERTON AVE....BRIDGEPORT, CONN., 275 WARREN ST. 





nds of COP 
ekload --- Call Chase 
——a 


Need just a few lengths of seamless brass you can get by calling your nearest Chase 
tube? We'll be glad to hand them to you warehouse. 

“over the counter.” Or if your job calls for We can supply you with hundreds of 
large quantities of brass or copper sheet, items for production, maintenance or re- 
rod, wire or tube, we can speed it on its pair. That’s why it pays to “try Chase 
way to you. That’s the kind of service first’’ for anything in brass or copper. 


a h d S ow ® BRASS & COPPER The Nation’s Headquarters for Brass & Copper 


WATERBURY 20, CONNECTICUT + SUBSIDIARY OF KENNECOTT COPPER CORPORATION a — ney ah Me, Renter - a freme:sce 


Baltimore Denver M \wauker Pittsburgh ~~ 
Boston Detrot WM inneapol: Provence 

Chicago Houston Newark Rochester’ (‘sales 
Cimcianat indanapol's «= New Orieans ottice onty) 
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TECHNICAL 
ILLUSTRATION 


By ANTHONY D. PYEATT and BRYAN G. SMITH 
Lovishly illustrated—full 84,” x 11” size — 
handy flat format 
Published os a service of the Higgins Ink Co., Inc 


After years of preparation, it's here — the very 
first really practical “how-to” book on modern 
three-dimensional drawing. Chock-full of valu 
able instruction on axonometric and perspective 
drawing for modern industrial illustration—com- 
piled by Anthony D. Pyeatt, foremost authority 
on visual presentations which are technically 
correct 

Plus 22 full-page plates 
of breath-taking illus- a 
trations by Bryan G mad 
Smith, famous designer 
whose accomplishments 
range from packages for 
Walter Dorwin Teague 
to entire metropolitan 
shopping centers! An in- 
dispensable self-study 
course, which will pro- 
vide priceless inspiration 
and reference through- 
out the years ahead 

Only $2.50 


12% POUNDS NOIPL 








Now You Can Make Your Products Lighter MLV | Nb i | 


with the POWER PRODUCTS Lightweight CAL ENG| VALVE RUBLEMS 


Give your customers a break and your products a big s 
sales boost . . . go lightweight. The Power Products “Valcor Floating Shear Seal: 
Lightweight 2-cycle engine has created a new trend Simple design eliminates need 

, ; for precision fits. Seals 100% 

in portable power equipment. in both directions... and seal 
improves with use because of 
self-lapping. Self-cleaning, can- 

not clog because of exclusive 
floating shear seal action. 








© LIGHTWEIGHT 
© MINIMUM EFFORT STARTING e Straight-Through Flow: 
Products ® LONG LIFE. LESS MAINTENANCE Absolute minimum pressure 
Lightweight @ FULL CARBURETION drop. 
gives you all ® BALL BEARING MAIN BEARINGS 
these © SEALED DRIP PROOF CRANKCASE 

® FULLY ENCLOSED, FLY-BALL GOVERNOR 
features. ® NO OIL CHANGING OR CHECKING 
PMatelcM. 1) Maciel (cM tati7. 


The Power 


e Sealed-in-Coil: Never an 
electrical failure reported. Built 
to withstand shock, vibration, 
and the elements. 

Send for free booklet— 

“The Valcor Solenoid 


Valve with the Floating 
Shear Seal.” 


| Valcor Engineering Corp, AVL ALT H3 
POWER PRODUCTS CORPORATION a at J. 


GRAFTON, WISCONSIN | ‘Pat. Pending 
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1, STORING BULKY FILES. Engineers examine one of 90 com- 
pact microfilm rolls that reduce 70,000 drawings, each about 
6 square feet in area, for space-saving storage. In a process 
developed by the Diebold Manufacturing Co. for continuous 
developing of microfilm, rigid temperature control is essential 
in the “‘fixing’”’ tank. Fenwal THERMOSWITCH® unit keeps the 
“fixing’’ solution constantly within one degree of the re- 
quired 100°F. 








3. A FENWAL THERMOSWITCH CONTROL may solve your 
problems, too. Its external, single-metal shell expands or 
contracts instantly with temperature changes, making or 
breaking enclosed electrical contacts. Compact, highly re- 
sistant to shock and vibration, Fenwal THERMOSWITCH units 
have solved hundreds of otherwise costly problems. 


Photo courtesy of Hotel Statler, Boston 


2. KEEPING DISHES SPOTLESS. For this full-time restaurant 
job, the Statler Hotels and other leading firms serving the 
public use Colt Autosan Dishwashing Machines. Fenwal 
THERMOSWITCH devices in these machines have two functions. 
The first is to control temperature of washing water. Other 
units act as low temperature cut-off switches — stopping the 
conveyor belt if water becomes too cold. 


4. SEND FOR THIS CATALOG for complete explanation of the 
unique THERMOSWITCH unit. Also ask for more detailed, il- 
lustrated discussions of the problems above. Fenwal engineers 
will be glad to help you solve your temperature control prob- 
lems involving heat, humidity, radiant heat, pressure and 
other variables. Write Fenwal Incorporated, 211 Pleasant 
Street, Ashiand, Massachusetts. 


THERMOSWITCH® 


Electric Temperature Control and Detection Devices 


SENSITIVE... but only to heat 
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Here’s why leading manufacturers specify 
CAMBRIDGE Wire Mesh Conveyor Belts... 


ACCURATE CONSTRUCTION every step of the construction of 
your belt is carefully controlled so that the finished belt meets 
specifications for size, mesh count and mesh openings. Even the 
welds at the edge of the belt are specially inspected to make sure 
you get maximum protection at this most vulnerable part of the belt. 


RANGE OF SPECIFICATIONS regardless of the type of product 
to be handled by the equipment you design, there’s a Cambridge 
wire belt specification to meet your needs . . . close meshes for 
small parts or flat bottom containers, open meshes for larger or 
heavier parts. Even processing through heat, cold or corrosive con- 
ditions is a snap when the proper metal or alloy is chosen for 
fabricating your Cambridge wire mesh conveyor belt. 


EXPERIENCED ENGINEERING SERVICE the combination of 
trained engineers both in the Cambridge plant and on our sales 
staff is your assurance that the belt recommended for you is the 
right belt. Cambridge engineers can work with you in any phase 
of conveyor belt usage . . . conveyor design, plant layout, equip- 
ment specifications, etc. 

P. S. if YOU HAVEN'T CONSIDERED WIRE MESH BELTS you'll do well to find out 
how they cut costs and speed production by combining movement with process- 
ing of foods, chomicals, metal or ceramic products. For information write direct 
or call in your Cambridge Field Engineer. Look under “Belting-Mechanical” in 
your classified telephone directory for the Cambridge man nearest you. 


RARLA® 
RY Gav arares 


Madde bdo 


Typical Cambridge belt weaves, Balanced and Rod-Reinforced 
are widely used for many processes which can be combined 
with movement, as well as for ordinary handling. Other weaves 
are also available. 


NEW, WIRE BELT MANUAL, FREE 


Gives data on design, installations and con- 
struction. Write for your copy now. 


y The Cambridge Wire Cloth Company 


METAL Department P 


CONVEYOR+ 
BELTS 


SPECIAL 
METAL 


tT FABRICATIONS Maryland 


INDUSTRIAL 


+ 


PRINCIPAL 


Cambridge 11, 


citics 
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SELECTING 
ORGANIC COATINGS 
FOR METAL PRODUCTS 


8 pages—I15 cents a copy 


This Special Editorial Re- 
port is the latest in the series 
of full-color articles covering 
productimprovement through 
better surface appearance 
and protection. It covers the 
latest data on the types of 
finishes . . . the advantages 
and disadvantages of natural 
and synthetic bases .. . the 
basis of finish selection . . . 
and long range trends in 
organic coatings. 


Copies of earlier reports in 
this series are also available. 


FINISHES FOR ALUMINUM PRODUCTS 


8 pages—20 cents a copy 


HOW TO PLAN PRODUCT COLORS 


8 pages—20 cents a copy 


PORCELAIN ENAMEL COATINGS 


8 pages—20 cents a copy 


TEXTURED ORGANIC COATINGS 


8 pages—25 cents a copy 


ELECTROLYTIC 
AND CHEMICAL COATINGS 


8 pages—25 cents a copy 


IDENTIFYING YOUR PRODUCT 


8 pages—25 cents a copy 


WHICH COATING FOR GRAY IRON 


8 pages—25 cents a copy 


READER SERVICE DEPARTMENT 





Product 
Engineering 


McGraw-Hill Building 
New York 36, N. Y. 
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Trade-Mork 


@ Positive templet contact... 
electronic steering control... 


maximum tracing accuracy 


@ Templets are easy to make, 


low-cost 


@ No kerf allowance required 


in templet 


@ Intricate shapes easily 


reproduced 


@ Dynamic braking prevents 


overruns 


@ Local or remote controls. 


simple to operate 


With an Oxwetp Automatic Tracer to guide your 
oxygen-cutting machine, you need never forego the ad- 


vantages of templet tracing because of time or cost. What- 





ever the shape—whether you need one piece or many 
templet requirements are simple. Just draw your templet, 
full size, on a thin sheet of inexpensive plastic. Then cut 


it out with scissors or knife. It’s that quick and easy. 


There's no tedious forming. To compensate for kerf width, 


just set a handy dial on the Tracer. 





SIMPLIFY You Shape-Cutting Jobs with the... 


OXWELD Automatic Tracer 


WRITE TODAY FOR FREE BOOKLET F-8086 



























The Oxwetp Automatic Tracer follows pees tically any 
templet shape within extremely close tolerances. It can also 
be used to hand trace directly from blueprints or drawings. 
Drive action is smooth and steady with both single- and 
multiple-blowpipe setups. 

Your nearest LinpeE representative will be glad to help 
you plan an Oxwe_p Automatic Tracer installation to fit 
either your present shape-cutting machine or one of the 


available OxweLp Shape-Cutting Machines. 





LINDE AIR PRODUCTS COMPANY 
A Division of Union Carbide and Carbon Corporation 
30 East 42nd Street New York 17, N. Y. 


Offices in Other Principal Cities 
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In Canada: DOMINION OXYGEN COMPANY, LIMITED, Toronto 


The terms “Linde” and ““Oxweld” are registered trade-marks of Union Carbide and Carbon Corporation. 
























W. welcome your pump problems and _ in- 
quiries. The answer to your problem may be 
in the files of our Engineering Yepartment. For 
three generations, Brady has specialized in the 
design and manufacture of small Centrifugal 
Pumps ... used as original equipment by 
leading manufacturers in Air Conditioning, Re- 
frigeration, Dairy, Machine Tool and many 
other Industries. 


Write, phone or wire 


CORPORATION 


1005 East 18th Street Muncie, Indiana 


What FEATURES do 
YOU WANT in a 
UNIVERSAL JOINT? 


@ Moximum strength and bearing 
surface 





@ Quick-acting, dependable response 
@ Long scrvice-life 


Optimum operating 
angle 


Close quarter 
operation 


Accurate surface 
grinding 


@ High concentricity 


@ Minimum weight 


Availab’e in 13 standard sizes—diameters 14" to 
bore 4" to 2’°—lengths 2” to 1054” 


WRITE NOW FOR CATALOG AND PRICES 


LOVEJOY FLEXIBLE COUPLING COMPANY 


5073 W. LAKE STREET CHICAGO 44, ILLINOIS 
Manufacturers of flexible couplings, universal joints, 
vericb’e speed pulleys and variable speed transmissions 


Hevbeand 


DROP FORGINGS 
...any size or shape 
up, to 200 lbs. 


rg 
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In visualizing AUTOMATIC ELECTRON Are your 
CONTROLS for your equipment, chraid of the 


Little Black Box? 


nderful new 
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he death of 
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ees that 
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SIMPLE , PLUG-IN CHASSES 
Liastttats PACKAGES 


Any electronic equipment can now be subdivided into 
simple plug-in units that for the first time assure 


re leek: or im seine 


mee 


a” 


Here are the bold Here’s how to get them: 
new Standards: IT’S AS SIMPLE AS THIS - 


] Unitize your circuitry in compact vertical planes 
. P a? sie e using Alden Terminal Card Mounting System. 
Circuitry subdivided, 


2 
a Lf i S_ ae > - = 
function by function into te = seit +4} +090 O, a : - 
lug-i i - _ UMPER STRIP UR COMPLETED CIRCUI 
plug-in units, PREPUNCHED TER MINIATURE | Bliminates wiring CARD.MTG ¥oroR Pt oe 


FO LUG-IN PAC 
MINAL MTG. CARD INALS for commons circus SOCKETS OR CHASSIS 


You can use Alden Terminal Mounting Card with Alden Miniature Terminals, Jumper Scrip and 
Sockets staked to accommodate any circuitry —— making complete units ready for housing. 
Componcas snap into umique Alden Terminals, are beid Poona for soldering. 


? Te mount this vertical circuitry, ALDEN PLU — PACKAGES AND BASIC 
e CHASSIS give tremendous Variety with sta ats 





PLUGIN 


Tiny telltales spot trouble PACKAGE f{ i | "4 Sitti by 1) 
i 4m oO DP aii Sides uip> rae) 


° ied imto 
sneny eo? @& ndard Racks Alden'Oni-Racks Poruble Cases 


Standard Alden components provide wemendous variety © build almost any circuitry #4 plug-ins Wich spares, your circuis 
are unis replaceable in 30 seconds. 


Give chassis easily traceable interconnects and 30-second 
© replacement with ALDEN SERVE-A-UNIT KIT 


IT'S AS SIMPLE AS THIS Arrange Alden Side Rails (1) GIVING vou 1) Gane that plugs ia. locks ond ejects 
. and A Lock Frame (2) to with ~— ure rist leads so be 

Plug in replacement suit your chassis. Alden Serve rganized, ac sible ro ide nuked that a00-tec 

. A-Uait Locks (3) mount ia personne | cam service. 

Spares in 30 seconds. your chassis © engage pre- 

guached holes in Alden Lock 

rame (2) to pilot, draw in, 

lock or eject your chassis 

Arrange Alden ck Connec- 

tors (4) im orderly row on 

Alden Lock Frame. Mount 

mating Alden Beck Coanec 

tors om your Chassis. 


~— ALDEN BACK 
B¥ CONNECTORS 





All leads brought to sin- 
gle accessible point of 


check —a numbered We Compact front panel easily MINIATURE MINIATURE MINIATURE 
yin : s A mounts uny “aldeo Sensing > TEST JACK ge tar § pg SNS 
— ccifically J aF 
color-coded so layman f , _— epeciically Ge 


4, Assign te each unit ALDEN SENSING ELEMENTS — to spot trouble instantly: 


“ signed to lick the problem of 
va all 5 
can make first-level tests. SEE nal ome 


REQUEST FREE HANDBOOK 


Describi , Pl By thinking of your Electronic Controls in terms of ultimate plug-in units — you lick 
SCs demmentien ant Goeem [a > the problem of RELIABILITY IN SERVICE for your Customer . .. and you wash out 
=. 226 pages and many Planning problems of Design, Manufacture and Procurement for all concerned. 





INA-AL() ALDEN oe i PRODUCTS co. 135 Main St., Brockton 64, Mass. 
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HOWTO PLAN 
PRODUCT 
COLORS 


8 pages—20 cents a copy 


Howard Ketcham, well-known 
industria] designer, has develop- 
ed color and design themes for 
over 500 products and packaged 


items ranging from household 


increased production, 





appliances to locomotives. In this 


© THE UNIQUE, FRICTIONLESS quietness Product Engineering report he 
RAMSEY JOINT enables the chain ? 


to flow over the sprocket as discusses the principal factors 
smoothly as water flows over a 
dam. Note in the picture above 


e.¢@ : : : = 
how the contact surfaces of the efficiency involved in matching color with 
pins roll on each other. Ramsey 


Chains take no toll of the power product function, sales and ad- 
they transmit. 








vertising appeal, maintenance 


| {| considerations, worker efficiency, 
RAMSEY sive NT CHAIN DRIV E | safety, and size effect. 








There is no other chain like the Ramsey—no other chain with Copies of other reports in 
the roller-bearing pins between links, eliminating friction and Product Engineering's series of 
permitting of the fullest flexibility no matter what the load and full-color articles covering prod- 
speed. You get quietness too, which is a positive indication of uct improvement through better 
non-friction. You get a cool-running, uniform flow of power, 
needing no oil pumps or slingers, mighty little lubrication, and 
practically no maintenance, and the long service life that results 
only from the absence of wearing friction. 


surface appearance and protec- 
tion are also available. Write for 
an editorial reprint order form, | 


listing titles and costs. 


FREE APPLICATION MANUAL FOR ENGINEERS 


This 60 page book gives you the range and scope of Ramsey Silent 
Chain Drives—tells you how to work out applications and includes the 


necessary data on chains, sprockets and pinions. Write for a copy READER SERVICE DEPARTMENT 


SILENT CHAIN DRIVES — FLEXIBLE COUPLINGS Pr od u ct 


°o-0 eee @ | Engineering 


CHAIN COMPANY, INC. McGraw-Hill Building, 


New York 36, N. Y. 
[recon me em Wom. & Wai ° See 6 kee err 
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Meoyno designed for pumping 
ethylene glycel, condensate 
from avtometic driers, hot and 
cold water in dishwashers. 


Brenze and ttainiess steel 
Moyno as used in a drink dis- 
penser. [umps weoter at more 
then 100 p.s.i.g. 


Here's o compect version of « ! 
low head, small displecement 
Moyne for accurate pumping of | 
small amounts. 


General purpose Moyne for 
pumping oils, weter, alcohols 
ond caustics. 


Versions of this compact Moyne 
ore applicable es coolant 
pumps, shallow well pumps 


Economical Moyno for the ap- 
pliance field, designed for use 
under flooded head. 


BEFORE YOU “FREEZE” YOUR PRODUCT DESIGNS... 


vad these FACTS shout MOYNO PUMPS / 


One of these characteristics may 
improve YOUR product! 


Versatile—Pumps liquids, pastes, 
abrasive-laden slurries. Adaptable 
to heavy industrial machinery or 
small drink dispensers, oil burners, 
dishwashers, sprayers, coolant 
pumps, etc. 

Positive Displacement — Moynos are 
available to pull up to 29” of 
vacuum while discharging under 
pressure. Big Moynos can deliver 
up to 250 gpm. Pressures to 600 
psi obtainable. Provide control- 
lable, non-pulsating flow for meter- 
ing purposes, in either direction! 
Gentle—No churning, foaming; 
won't break up semi-solids. One 
Moyno is pumping potato salad! 
Trouble-Free—Self-priming; won't 
cavitate or vapor-lock. Just one 
moving part—no valves to stick, 
no pistons to gum up. Low starting 
and running torque. 


What you see here are seven variations 
of a completely different concept of 
pump design ...the R&aM ‘‘Moyno” 
Pump. It operates on a unique 
progressing-cavity principle, as shown 
by the large cutaway. 

But even more important than how 
it works is how it performs. A good 
example is the Bendix Economat 
Washer, on which Moyno Pumps last 
seven and a half times longer than any 
pump tried before! On other types of 
applications— pumping everything 
from water, air, and abrasive-laden 
liquids to heavy, non-pourable pastes— 


users find that the simple Moyno Pump 
design saves maintenance dollars! 

If you use pumps—and particularly 
if your pumping application is a little 
different—there’s a strong possibility 
that the Moyno can add new features to 
your product. 


New Bulletin No. 50 has more facts 


Contains performance curves 
and details on pumping char- 
acteristics. Write for your free 
copy. If you can describe 
your application, we will be 
able to reply in even more | 
detail. PD-113 


ROBBING « MYERS, inc. 


SPRINGFIELD 99, OHIO * BRANTFORD, ONTARIO 


a 


$F —@ 


Fractional & Integral h.p Electric Electric & Hand Moyno Propetiair industrial 
Motors & Generators Fans Hoists & Cranes Pumps Ventilating Equipment 
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7 SIMPLER THE FILTER 
THE LOWER THE COST 


SOUNDLY ENGINEERED... 


PRECISION-BUILT 


RELAYS... 


not only meet, but surpass the 
most stringent requirements! 
Always the goal at Leach has been to design 
and manufacture relays that achieve the 
maximum degree of performance. 
Nearly four decades of leadership in 
providing a complete line of relays for a 
> multitude of applications. 
a a4 law. 
ee seers | ‘a believe, 
@ LOWER . but you « ctually 
~ — Vv 0 efticient fil- 
ORIGINAL COST Be , have more efficient fi 
> at com s.clerahly 
lower cost if vou simply 
use Beadix-Skinner rib- 
bon elements instead 
of expensive and less > va > 9% “ v 
I 4 
adaptable metal edge it i a\ Ss is! aN ae re ¢ CS ©) a 


> or metal screen types, 


FOR BETTER CONTROLS THROUGH BETTER RELAYS 
— Specify Leach 


5915 AVALON BOULEVARD, LOS ANGELES 3, CALIFORNIA 
Representatives in Principal Cities of U. $. and Canada 


CCC, Here's how it works— 
Bendix-Skinner rib- 
bon elements are in- 

en to begin 


f “No EXPENSIVE BACK U h ard can be in- 


2& SUPPORT REQUIRED £© gtutied at fark 
= — Q oJ sce SPECIAL RATIO 
ag coy GEAR REDUCTION POWER TAKE-OFFS 


IN SMALL QUANTITIES 


fact, in practically every 
FUNK production facil- 








instance present metallic- 

type elements can be 
changed over to = recony type 
with substantial savings. 


Ribbon units are available 

in diameters from !4" to 6” 

in any required length with 

filtration rated at 40 microns 
(.0016"). 


Our engineering department 

CLEANED .£ will be glad to advise on new 
face installations or to furnish re- 
placement units in a variety of 

sizes. Write us for details, 


si¥ 
puENOUC re 


pr 
\ Meg uuLost 




















Pertormance Proven 
in millions of 


Sinner — 


POWER TAKE-OFFS 


AND 


ities enable you to buy 
only the quantities you 
need of Gear Reduction 
Power Take-Offs in spe- 
cial ratios and special 
adaptions of standard 
units. Prompt delivery 
of special units, imme- 
diate delivery of stand- 
ard models. 


EXCLUSIVE STRADDLE 
MOUNTED PINION 


This exclusive Funk de- 
velopment assures com- 
plete gear tooth contact 
at all times by providing 
a pinion with a taper 
roller bearing support 
ot each end driven by 
an input shaft with o 
lubricated floating 
spline, eliminating mis- 
alignment from improper 


GEAR REDUCTION installation or load de- 
POWER TAKE-OFFS “t= 


WRITE FOR STOCK LIST AND FUNK AIRCRAFT co. 


Export Sales: Bendix International Division, 205 East 420d Street, New York 17, N.Y | STANDARD GEAR RATIOS 3301 Airport Dr., Coffeyville, Kan. 


el ile Fuse) melae 114 2°). || maine y esle).| 
SKINNER PURIFIERS DIVISION OF Bendix 


1503 TROMBLY AVENUE, DETROIT 11. MICHIGAN 
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ALITY 


western Gelt 


eLUref ack Melelol lary 
product failure... 





Felt is not “just felt.” There is a vast difference 


in its uniformity, treatment, manufacture and 






efficiency. Western Felt, for over fifty-three years 






has not and will not, depart from its policy 






of maintaining the highest possible quality in 






material and manufacture. Its products, wherever 






they may be employed, are your insurance 






against product complaints due to a 






Western Felt component part. Here are just a few 






of its features that you can always depend on: 






range from wool softness to rock hardness— 






never loses shape—does not ravel or fray—resists 






oil, water, heat, age, resilient, flexible, 






compressible—may be cut to extremely close 






tolerances for small parts—unsurpassed 






in uniformity. 






Western Felt engineers with decades of 






experience in the use of felt stand ready 






to counsel you. 


4°; 
WESTERN iy 
4035-4117 Ogden Ave. 
Chicago 23, Illinois 


Branches in all Principal Cities WORKS Sheet and roll felt manufactured for 
special purposes and to meet all S.A.E. 


MANUFACTURERS AND CUTTERS OF WOOL FELTS and military specifications. 
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~ Bend’ 


“Fred Genk 
RELIABLE 
ELECTRON 
TUBES 


With electronic controls taking over more 
and more operational functions in aircraft, 
it's becoming increasingly important that 
the electron tubes used be dependable under 
conditions of high altitude, continuous 
vibration, varying voltages and frequent 
shock. Because of their advanced design 
and construction ... born of never-ceasing 
research and special production skills... 
Bendix Red Bank Reliable Electron Tubes 
have the dependability necessary to meet 
these severe operating conditions. You can 
depend on our long, specialized experience 
to give you the right answer . . . for all 
types of regular as well as special-purpose 
tube applications. Call on us for full details. 


Monvtocturers of Special-Purpose Electron Tubes, 
inverters, Dynamotors and Fractional D.C. Motors 





TYPICAL OPERATING 


CONDITIONS SEAS POWER 


AMPLIFIER TUBE 


TYPE AND MODEL INDEX 








RIMA General Heater SPECIFICATIONS 
Mo. ‘ Type Voltage 


Voltage | M.A. 
Per | Lead 





Plate 


BENDIX NO. TE-8 





26.5 350 70 





OCTAL 
FULL WAVE RTMA NO. 5992 





RECTIFIER 





ze | 30 | (be HEATER VOLTAGE | 6.3 V 





FULL WA 
RECTIFIER PLATE VOLTAGE | 250V 





6.3 350 SCREEN VOLTAGE | 250 V 


OCTAL 
FULL WAVE 





RECTIFIER GRID VOLTAGE 12.5V 








MINIATURE 6.3 
FULL WAVE GM. 4000 





RECTIFIER 
PLATE CURRENT 











FULL WAVE 


OCTAL 5.0 
RECTIFIER POWER OUTPUT 






































Manvtocturers of Special-Purpose Electron Tubes, 


“Be Inverters, Dynomotors and Fractional HP D. C. Mators fe x an 
9 —> 
DIVISION OF g 
end” ‘ 
EATONTOWN, N. J. Bred Genk 


Export Sales: Bendix International Division, 
205 East 42nd St., New York 17, N. Y. 





West Coast Sales and Service: 
117 Providencia Ave., Burbank, Calif. 





When and How 
to Use 
PORCELAIN 
ENAMEL 
COATINGS 


8 pages — 20 cents a copy 





In line with the rising use of 
porcelain enamel coatings for a 
steadily increasing variety of 
products, there are now hun- 
dreds of formulations available 
for many different property re- 
quirements ... in practically any 
color you may want. 


This Special Editorial Report 
contains invaluable information 
on types of porcelain enamel 
coatings, application methods, 
properties, and base-metal design 
factors. It is one of Product 
Engineering’s brilliant series of 
full-color reports on product im- 
provement through better sur- 
face appearance and protection. 


Copies of other reports in this 
series are also available. 


WHICH COATING FOR GRAY IRON? 
8 pages — 25 cents a copy 
IDENTIFYING YOUR PRODUCT 
8 pages — 25 cents a copy 
ELECTROLYTIC AND 
CHEMICAL COATINGS 
8 pages — 25 cents a copy 
TEXTURED ORGANIC COATINGS 
8 pages — 25 cents a copy 
HOW TO PLAN PRODUCT COLORS 
8 pages — 20 cents a copy 
FINISHES FOR ALUMINUM 
PRODUCTS 
8 pages 20 cents a copy 
SELECTING ORGANIC 
COATINGS FOR METAL PRODUCTS 
8 pages — 15 cents a copy 
PHOSPHATE COATINGS 
FOR MILITARY PRODUCTS 
8 pages — 25 cents a copy 





WRITE TO READER SERVICE DEPARTMENT: 


Product 
Engineering 


McGraw-Hill Building, 
New York 36, N. Y. 
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There is Still Time to Win a Fine Camera 


Enter the Peerless 
Photocopy-in-Industry Contest 


Only One Month Left. Complete 
Set of Prizes Will be Awarded 


Ast PRIZE Your choice of: 


Contessa 35 Tessar f/2.8, retail price $2160 
Ikoflex Ila Tessar £/3.5, retail price $2169 







Your choice of: [koflex la Novar £/3.5, retail price $125.00 


3rd PRIZE Nettar tic Novar £/6.3, retail price $41.70 





ntest at absolutely mo cost. 





ted above wrll be sent to the wenners of this 





The cameras | 





HERE’S HOW YOU CAN WIN 


The contest is open to everyone actively interested in indus- 


tr ial photoc opy. 


Write a report on one of the photocopy applications or 
photocopy techniques that you find most valuable in your 
business. There is no limit to the length of your report. It 
can be supplemented with examples of the result achieved, 
sketches of the process, anything which you feel will lead to 
a full appreciation of your use of photocopy. Although orig- 
inality is important, the significance of the result achieved 


will determine the winners. 


Example: Suppose you use photocopy to eliminate certain 
drafting steps such as the redrawing of an entire part in order 
to make a simple change. Tell in your report exactly what 
steps you take to get the desired result. Tell also what this 
means to your drafting department in terms of time saved. 
Name the paper and machines involved in ycur process, and 
tell why you use them. Remember, the more complete and 
understandable your report, the better your chance to win. 


ONLY ONE MONTH LEFT! 


To qualify for this month’s awards, entries rust be post- 
marked no later than December 10, 1953. 






2nd PRIZE Contina | Tessar f/2.8, retail price $119.00 \ 


‘ 


All camera 


THE JUDGES 








DON’T DELAY! Send your report to: 












Ist Prize — Contessa 35 
n outstanding mir emera U 

mm 7 Or ’ sted T 

4 A maticaiiy ft “ @ ey ‘4 J L *% had 

bined view- and range-finder. Has built 


mpur Putier is feily nc bronized 
rom if ! 






lst Prize—lkoflex Ia 


ai 4 ‘a : , 
Opton coated T ar 3.5 lens, in Synchro 
, Se 










p-erain leather carrying Case 4/l carrying charac prepaid. 





The contest will be judged by the executive board of Industrial 
Ben Zale, Editor: Lloyd E Varden, 
Technical 


Photography magazine 
Scientific-Technical Editor; David B. Eisendrath, Jr 


Editor. The winners will be reported shortly after the closing date 


YOUR REPORT IS A VALUABLE 
CONTRIBUTION TO THE INDUSTRY 


We are planning to publish the winning reports as a portfolio of 
modern photocopy practices. The purpose of this portfolio will be 
to show how valuable photocopy is as an industrial tool, and as 
evidence of what is being done by experts in the field. No report 
will be published in the portfolio, or used in any other advertising 
or promotional material without your written permission and that 


of the company involved. 


PEERLESS PRODUCTS 


Peerless is one major manufacturer in the field whose production 
and development facilities are devoted exclusively to industrial, 
scientific and commercial photo-reproduction. The entire Peerless 
line of photocopy papers and machines is sold only through a net- 
work of factory distr‘butors who are skilled photocopy specialists. 


Complete literature on all Peerless products is yours for the asking. 





PEERLESS PHOTO PRODUCTS, inc. 


Shoreham, Long Island, N.Y. 
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Manufacturers of Quality Photocopy Papers and Special-purpose Industrial Photocopy Equipment 
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Dependable performance for 
aircraft sprayers... with 


T0 
flexible, 
shafting ! 


It’s important in crop spraying to get thorough 
coverage of the crop. That calls for reliable 
equipment like the Aero Mist Master which 
depends on STOW flexible shafting to transmit 
power from the accessory gear box to the pump 
which delivers the insecticide to the spray 
nozzles beneath the wing 


According to Mabry I. Anderson, of Mississippi 
Valley Aircraft Service, manufacturers of the 
Aero Mist Spray System, “Your shafts have 
never failed —even though they've already given 
us thousands of hours of trouble free service’ 


Consider STOW flexible shafting for your next 
Power Drive or Remote Control application. 
Our engineering department will be happy to 
work with you. No obligation, of course. 





4 Write lod ag for yout free copy 
of Bulletin 25 containing com- 
plete engineering data on STOW 
flexible shafting. 

See us in SWEETS CATALOG 


MANUFACTURING CO. 
426 State S$t., 
BINGHAMTON, N.Y 


A GRIES SPECIALTY 


Endless new design possibilities with 
GRC’s Nylon small parts. Greater job 
adaptability, precision, economy 
GRC’s unique facilities produce tiniest 
Nylon parts in one high-speed oper- 
ation; delivered automatically 
trimmed, ready for use. Single cavity 
molds provide more precise tolerances. 


LOW MOLD COSTS! 


GET ALL THESE 
NYLON ADVANTAGES: 


¢ unusual toughness ¢ good 
bearing qualities ¢ wide tem- 
perature range @¢ abrasion 
resistence © high strength « 
light weight © moldable in 
complex shapes and thin 
sections. 


Tiny parts also available in other 
thermoplastics, specializing in 
AUTOMATIC INSERT MOLDING 


Write today for Bulletin and 
Demonstration Samples. 





159 Beechwood Ave. * New Rochelle, N. Y. 
Phone: NEw Rochelle 3-8600 


Ale 


MINIATURE PRECISION 
__ HYDRAULIC VALVE 


Skinner's new VIO Series Miniature Hydraulic 
Valve is an amazingly compact unit, capable of handling 
pressures up to 1000 P.S.!. 

This precision-made vaive is ideally fitted for use in the 
automatic operation of single and double acting hydraulic cylin- 
ders, and in pilot control of larger three and four way hydraulic 
valves. 

The V10's construction is consistent with the Skinner quality 
tradition: most internal parts are of stainless steel; the slide mech- 
anisin has a precision-ground piston, and a bore honed to 
extremely close tolerance, thus minimizing leakage. 

Specifications: 1/8°’ NPT threaded ports; effective orifice di- 
ameter of 3/32”; available in the full range of AC anc, DC voltages. 

The economical design and unusually small size of the Skinner 
Miniature Hydraulic V10 valve will enable many manufacturers 
to install it in places where, heretofore, remote control devices 
have been considered impractical. 


THE SKINNER CHUCK COMPANY 
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Chrysler Power 
provides modern 
solution to age-old 
problem of irrigation 
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Photo courtesy Hale Fire Pump Company, Conshohocken, Pa. 


Early last summer, the owner of 
this 640-acre farm near Williams- 
burg, Virginia, decided to irrigate 
120 acres. Taking his water from 
the nearby James River, he irri- 
gated 70 acres of corn, 50 acres of 
soy beans. Water was pumped at 
the rate of 960 gallons per minute, 
fourteen hours a day, seven days 
a week. Each acre required ap- 
proximately 36,000 gallons. 

The results were astounding. 
Not only did this farmer save his 
crops during an especially dry 
summer, but his corn and soy bean 


. yields actually increased 100% 


over the year before. In each case, 
1952 was considered a normal year. 

What this farmer did with his 
Hale Model CIRV Pump demon- 
strates again the effectiveness of 
Chrysler Power. Here the 331- 
cubic-inch displacement Model 20 
V-8 Engine is used because the 
manufacturer wants great power 


with light weight, continuous, 
economical operation 
Manufacturers find Chrysler 
Engines ideal for almost any 
equipment requiring extra power 
without extra weight. Manufac- 
turers also find they can order 
engines equipped by Chrysler to 
meet the needs of the equipment 
and their customers. For example, 
Chrysler Engines can be supplied 
with gasoline, natural or liquid 
propane gas burning carburetors, 
standard or gear-driven front ends, 
12 or 24 volt electrical system 
Chrysler Industrial Engines are 
not expensive. Production line 
methods, adapted to specialized 
industrial engine building, provide 
a custom-bviit engine at mass- 
production prices. See a Chrysler 
Industrial Engine Dealer, or write: 
Dept. 411, Industrial Engine Division, 
Chrysler Corporction, Trenton, Michigan. 


CHRYSLER 


Industrial Engines 


HORSEPOWER ght WITH A PEDIGREE 















The Annual HANDBOOK 


For every control, tap, Product Design for 1954 


is on its way to you NOW! 


and transfer application. 


Even more comprehensive, 
more useful, handier than 
last year’s tremendously 
popular HANDBOOK .. . 
this new issue brings you 
right up to date on all sig- 
nificant developments of the 
past year in your constantly 
changing fieid. 


Editorial and Advertising 
Pages Sectionalized by 10 
Major Classifications . . . 
Thoroughly Indexed .. . Fully 
Iustrated . . . Now Thumb 
Indexed for Added Con- 


venience. 


Complete coverage of these 10 major 
fields of your interests: 


TANDE me, 20-104 General Engineering 


° Save valuable panel space Metals and Alloys 

© Simuplify control of complex circuits Non-Metallic Materials and Finishes 

© ‘Give “dead front” m ounting safety Fabrication - re Processes 

© Listed by Underwriters Labs, Inc. Power wanes . | 

® Can be furnished to latest Na vy specs. en parts ond Soclgn Aastyets 
. Fastening and Joining 

® Ratings from 2 amperes to 200 33 a 30 to 


250 volts d. ¢., and 125 to 500 volts a. Motors, Engines, and Controls 
depending on number of circuits and nature Electrical and Electronic Components 
of load. ete Hydraulic and Pneumatic Equipment 


oS te: Senet Silencing seni 
Peseta! fame» Reames 


Every November, you will add a new 
HANDBOOK of Product Design to your 


2 eon me aon Dp. Am me , reference library. The HANDBOOK is 


part of your regular subscription to 
en 2 208 @ Menon, 


167 King Avenue Weymouth 88, Mass 


Product Engineering. 
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How to Mold 
alvV Star 


This “pop-up” bandshell speaker 
is the latest in a long line of 
new electronic developments 

which we have molded for Zenith. 
It is designed to bring console 
range of tone to table model 

TV sets. Oddly enough, in order 

to meet demands of both quality 
and economy the speaker had 

to be molded the hard way— 

all in one piece. This one piece 
molding eliminated tonal 
vibration in the speaker and also 
did away with complicated, 

costly problems in assembly. 
Economy and speed of production 


Bandshell Speaker and Control Panel Door, Molded for 
Zenith Radio Corp., Chicago 


ttt” 


were further helped by our 
design which eliminated any : 
“side-pull mechanism”. The control 
panel door, while of a more 
conventional nature, was still 
designed in a way to cut costs in 
production and assembly by 
having the screw holes pulled 
right in the mold. We believe we 
can show you how to make the 
skillful use of plastics play a 
similarly starring role in your 
product's sales picture. May we 
audition for you without 
obligation soon? 


Write on your letterhead for the 
new Injection Molded and 
Extruded Plastics Catalog. Or 
ELMER E. MILLS CORPORATION for detailed information about 
COPANO. Piping, tubing 
and fittings, write for circulars 
containing data and illustrations 


INJECTION MOLDED ond EXTRUDED Thermo-Plostic Materials Including Cellulose Acetate, Cellulose *Trade Mark Reg 
Acetote Butyrote. Acrylotes, Methocrylotes, Styrenes, Vinyls, Vinyiidene Chloride ° 


2930 NORTH ASHLAND AVENUE «+ CHICAGO 13, ILLINOIS 





_ JOHNSON 


ALUMINUM- 


ON-STEEL 
SLEEVE BEARINGS 


HIGH-LOAD 
BEARINGS 


SLEEVE BEARING 


HEADQUARTERS 
SINCE 1901 


JOHNSON BRONZE 
PRODUCES ALL TYPES OF 
SLEEVE BEARINGS: 


BRONZE-ON-STEEL, copper 
lead * STEEL BACK, babbitt 
lined * BRONZE BACK, bab 
bitt lined * CAST BRONZE 
plain or graphited * SHEET 
BRONZE, plain or graphited 
* CAST ALUMINUM ALLOY - 
ALUMINUM-ON-STEEL > 
LEDALOYL powder metallurgy 


HE TREND in much industrial 

equipment design is to higher 

loads at higher speeds. In step 
with this, Johnson Bronze has 
developed an entirely new bearing metal, alumium- 
on-steel, with higher strength, higher load capacity, 
and resistance to high temperatures. Already these 
bearings have been hailed by the diesel industry, 
where these special properties are greatly needed. 
These roll-bonded Johnson Aluminum-on-Steel Bear- 
ings may be used for loads up to 5,000 P.S.I., yet 
have good conformability, good resistance to shaft 
wear, good corrosion resistance, adequate seizure 
resistance and good resistance to fatigue. Tests prove 
that the bond to the steel back is as strong as the 
metal itself. You may find it advantageous to incor- 
porate them in your new plans. Write today for 
complete information. 
JOHNSON BRONZE COMPANY 
508 South Mill Street, New Castle, Pennsylvania 


as 


JOHNSON BBEAR NGS \ 











the answer 
to most interval 
timing-control problems 


MANUAL SET TIMERS « Series RS 


Compact, rugged construction handles high load without auxiliary 
relay. Heavy-duty, snap-action contacts maintain continuous pres- 
sure and wiping action. 18” color-coded leads facilitate wire con- 
nections. 20-amp. rating—completely enclosed—2%2" dia., 342” 
length — easy-setting knob — elapsed-time indication. Time-cycle 
ranges, 15 min. to 12 hrs., dial calibration, 15 sec. to 15 min. 115-volt 
AC current, 60, 50, or 25 cycles. Complete information in Bulletin 59 


INSTANTANEOUS RESET TIMERS + Series PAB 


For process control in industry. Have automatic reset, time-setting 
adjustment, large numerals. Extremely accurate. Built to stand hard 
usage. Timing range 1/10 sec. to 5 sec. in 1/10-sec. steps (PAB-3S)— 
to 2 min. to 3 hrs.in 2-min. steps (PAB-3H). Complete information in 
Bulletin +58 


AUTOMATIC RESET TIMERS « Series P and M 


Series P have AC input line cord, built-in actuating start button, 
receptacles for plug-in remote-control and load circuits. Time cycle, 
15S-sec. to S-min., dial calibration, “4 sec. to 5 sec. 115 or 220 volt AC, 
50 or 60 cycles. 

Series M is similar to Series P, but start button cannot operate 
from remote position. Receptacle for plug-in load circuit. 60-sec. time 
cycle, calibrated in seconds. Complete information in Bulletin #68 


SIGNALING TIMERS « Series S 


Command eye and ear attention when time interval is completed. Auto- 
matically closes or opens circuit at end of elapsed time, and operates 
buzzers, bells, or lights at remote stations. 5''xS'’x3", readily attached 
to wall, panel, or switch box. 115 to 230 volts AC, 25, 50, or 60 
cycles. Slow-speed, self-starting motor. Pure silver contacts. interval 
range, | min. to 3 hrs., dial calibrated, 1 sec. to 5 min. Complete 
information in Bulletin +98 














Manufacturers of these and other timers and controls for Industry: 
AUTOMATIC RE-CYCLING TIMERS * TIME-DELAY TIMERS « RUNNING TIME 
METERS * INTERVAL TIMERS. 


INDUSTRIAL TIMER CORPORATION 


131 OGDEN STREET, NEWARK 4, WN. J 


Product Engineering — November, 1953 








Two Piece TRANSFORMER 


filacl INSULATOR 


DESIGN ENGINEERING: & yee 
at YOUR Service.. Eee 


other piece fits 
outside case, 
forming a per- 
fect insulator. 

















—— 
del 





MAC-I1T PARTS COMPANY 


MATERIAL 346 9/90 _ S1Eft ALLOY” ROCK WELS @ Porcelain insulators, properly 
FINISH CHROMIUM PLATING OW STEEL CH 925i" engineered and applied, add high 
TOLERANCE IN LENGTH IwWE TOLERANCE IN LENGTH dielectric and physical strength. 
A 8 © : - — In Universal Porcelain Insulators, 
you goin this extra protection . . . 

My | 244 | 229 127 plus higher resistance to tempera- 
=o ture changes, moisture, fumes and 
most acids. On your next insulator 
job, specify Universal Porcelain. 


THE UNIVERSAL (U) CLAY PRODUCTS CO. 


1545 EAST FIRST STREET SANDUSKY, OHIO 






































FASTENER DESIGN 


Mac-it socket-head screws, providing strength 
without bulk, give lighter weight, streamlin- 
ing. and more secure fastening to equipment 
you design. Whether the design problem in- 
volves standard or special screws, Mac-it will 
add to the appearance, efficiency and per- 
formance of the equipment. Use Mac-it 
Fastener Engineering Service for all problems 
involving screws for any type application. 


MAC-IT PRECISION 


The precision manufacture and quality con- 
trol used in making Mac-it Screws provide 
users with high dimensional accuracy and uni- 
formity All Mac-it Screws in both coarse and 
fine threads are held to a class-3 fit. Mac-it 
maintains a Fastener Engineering Service for 
the design, development and production of 
screws for all types of applications. 


DISTRIBUTOR SERVICE 


>. 
eee 








Eng tuted 
AN INVITATION 


TO YOU 10 G0 
PLACES WITH 











Roy W. Lessard, As- 


sistant Chief of Design. FAIRCHILD 
Has had extensive aero- 


Hundreds of Mac-it distributors from coast to 
coast are ready to render immediate service 
in supplying your requirements for standard 
or special screw products. 


MAC-IT SCREW DEPARTMENT 


STRONG, CARLISLE & HAMMOND COMPANY 
1392 W. ORD. STREET ~ CLEVELAND 13, OnIO 
Manufactured by Mac-it Parts Co., Lancaster, Pa. 





nautical design and P 
structures experience A secure future, exceptional 


with many leading air- opportunities for advance- 
craft manufacturers ment, and a high starting sal- 
and io pert of the Fair- ary await you at FAIRCHILD. 
child engineering team. We ween openings right now 
for qualified engineers and 
designers in all phases of air- 
craft manufacturing. 

Paid vacations, liberal 
health and life insurance cov- 
erage. Premium is paid when 
longer work week is sched- 
uled. 











ENGINE ANT AIRPLANE CORPORATION 


AEX FAIRCHILD Arenal Division 


HAGERSTOWN, MARYLAND 
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“ jor vour product 
WHICH PILOT LIGHT 
DO YOU NEED? 


3 » at 
tide hk _ ad 
; Vc 


*% 


\\\\\ ’ 


MM 


DIALCO \ 7 NN 
ih 


THE BIG ONE 


This Pilot Light Assembly was first 
made to accommodate the S-/1 Jamp 
and was intended for use in the 
cabs of great diesel locomotives. 


— 


¥ 


* 
\ 


X 
» 
+.% 


% 
‘ 


¢ 


Wits 


1 il aa 
a—- ~ 


i} i} acTOal Silt 


Cat. #613529-211 


‘ %, 
Wi 
Md) 
a) 


This BIG one 
Dialco HAS THE COMPLETE LINE OF 


INDICATOR and PANEL LIGHTS “thee 


\ this LITTLE one 
THE LITTLE ONE 


The miniaturization program on defense products required the 
development of this sub-miniature light. It is used \ 
on communication equipment and aircraft. acToa Sint 
Midget flanged base bulbs to fit are rated 1.3, 6, 12, and 28 volts. 
Cat. #8-1930-621 
requirements will be sent promptly 
and without cost. Just outline your needs. 
a 


Let our engineering department assist 


\ dqibae in selecting the right lamp and the best 
Y pilot light for YOU. 


ca 
oe _ 


to suit your own special conditions and 








Write for the Dialco HANDBOOK of PILOT LIGHTS 
Foremost Manufacturer of Pilot Lights 


DIALIGHT CORPORATION 





60 STEWART AVE., BROOKLYN 37, N. Y. HYACINTH 7-7600 
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NOW... 


to handle 
those 


difficult 
piping 
problems 


@ Chemically inert 


—will handle all corrosive 
liquids, petroleum prod- 
ucts, gases and solvents. 


@ Life-long flexibility 
will not damage or fa- 
tigue under severe vibra- 
tion or repeated expan- 
sion and contraction. 


© Outstanding electro- 


chemical properties 
—eliminate electrolysis in 
the handling of chemicals, 
acids, etc. 


© Wide temperature range 
—flex perfectly and other- 
wise physically unaffected 
over a wide temperature 
range. 


“John Crane” Bellows offer the Chemical 
Industry a positive answer in the transmis- 
sion of ‘‘hard-to-handie’”’ liquids and gases. 
Applications include vibration dampeners, 
expansion joints and connectors for mis- 
aligned couplings. 

Made from a special densely molded stock 
and so machined that there is no inherent 
stress at their free length—they expand and 
contract in either direction with equal freedom 
of motion. End flanges of French-type gasket 
construction facilitate easy assembly and as- 
sure a leak-proof seal. Stock sizes are avail- 
able in a full range of standard pipe dimen- 
sions from 1 to 8 in. 

Bellows are also available in a wide range 
of designs suitable for metering pumps, 
pressure accumulators, batching scale con- 
nectors, etc. : 


Further information on Teflon parts and products, includ- 

ing bellows connectors, pump and valve packings, tubing 

and other molded forms, is available in ‘“‘John Crane’s”’ 

12-page illustrated catalog, The Best in Teflon. Send now 

for your free copy. Crane Packing Company, 1345 Cuyler 
Avenue, Chicago 13, Illinois. 


CRANE PACKING COMPAN 


*DuPont Trademark for tetrafluoroethylene resin 














There’s 
a 


girl 


. . » Whose one job is to 
expedite delivery of your 
requests for “New Catalogs 
and Bulletins” to the manu- 
facturers concerned. 


The job keeps her busy, 
too. She handles several 
requests 
Product Engineering 
readers every month. And 


thousand from 


she’s anxious to be of serv- 
ice to you whenever she 


can. 


So check the “New Cata- 
logs and Bulletins” insert 
if you haven’t already done 
so. You'll find a lot of use- 
ful information listed there 
... and any of it is availa- 
ble to you promptly and 
without cost. 





Product 
Engineering 
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When 7 Parts 
are Reduced to 1 


True it’s something of a record when 7 parts 
are combined to make 1... 
eliminating all except 1 reaming operation. 





PROOF POSITIVE 


The illustrated cam originally required 7 parts, 
individually machined out of cold rolled steel, and 
then assembled by brazing. 


ARWOOD ENGINEERS 
Redesigned the part to incorporate all 7 parts 
into one casting. What's more the alloy was changed 
to give improved service and longer life... 
all at substantial savings. 


WOULD YOU LIKE TO INVESTIGATE? 


Let our engineers show you how to apply 
the precision casting process in your indus- 
try, s© your company can also reclize sub- 
stantial soviags in money and production 
time. Drop us a line and we will have one 
of our sales engineers call on you. 


7 


If you would like further information about the process 
before requesting our representotive, write for our booklet, 
> “Alloy Selection and Design for Investment Castings.” 
We also recommend the book “Investment Castings for 
assembly) Engineers’, published by Reinhold Publishing Corp 


4 steel 


yy 


‘ARWOOD 


PRECISION CASTING Corp. 
68 WASHINGTON STREET B’KLYN 1, N. Y. 


Plants; Brooklyn, N. Y. « Groton, Conn, « Tilton, N. MH, 


Product Engineering — November, 1953 





No Sales Talk! 


Why use a high starting torque motor? 
We guarantee that a general purpose electric 
motor plus a Mercury Clutch will give almost 


Curtis Build-Up 
Terminal Block Kit 
any equipment greater efficiency. 

If you want the facts on your special prob- 
lems do this: Write Mercury engineers today. 
You'll get facts—not sales talk. You'll find out 
how and why the Mercury Clutch does things 


ay 


ie 


Feed Thru Terminal 
Blocks—Type FT 


Section of Type M 
Curtis Assembly 


Triple"M” Knows Plastics 
for Electrical Functions 


.. . and in helping Curtis produce better 
Terminal Blocks MMM meets rigid require- 
ments for Insulating Properties, Dielectric 
Strength, Impact Resistance, Dimensional 
Stability, and Uniformity. This ability to 
meet Performance, Quality, and Delivery 
“Musts” is an asset to manufacturers using 
Triple “M’” Molded Electrical Components. 
We'd like to discuss YOUR component needs. 
Use the coupon; no obligation. 


Compression and Injection Molded 
Plastic Components 


coupon to 
letterhead 
or send 





no other clutch can equal! 








MERCURY HAS THE ANSWER 
TO YOUR CLUTCH PROBLEMS! 


Mercury Clutch Division wa 
AUTOMATIC STEEL PRODUCTS, INC. Gp 


CANTON 6, OHIO 








with the 


VARIABLE 
SPEED DRIVE 


© Permanently lubricated 

© Your choice of 6 controls 
© Speeds up fo 10,000 RPM 
© Nominal output .025 HP 


@ For further information 
about how 
Metron units con 
simplify your costly 
speed changing 
problems, write for 
Bulletin 99. 


Model 3 B lever 
type control 


Design engineers at Century Geophys- 
ical Corporation moke use of the Met 
ron Variable Speed Changer to give 
them continuously adjustable chart 
speeds in their miniature oscillograph 
Century engineers find that it is 
simpler and more economical to use 
Metron Miniature units as components 
than to design and build their own. 
Metron Variable Speed Changers 
ore designed into countless products 
that call for changes in speed. The 
units ore small—only 43/16" long — 
to fit minimum space. They ore smooth 
and accurate in operation and cover 
infinitely variable output speeds from 
5:1 step down thru 1:1 to 1:5 step up 


INSTRUMENT COMPANY 
444 LINCOLN ST., DENVER 9, COLO. 
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| Ae FASTENINGS... 


CAP SCREWS 


IMMEDIATE 
DELIVERY! 


=} 


—x 


MACHINE SCREWS 
SLOTTED AND PHILLIPS HE 


qeeeeregesetecce 


WOOD SCREWS «< 


SLOTTED AND PHILLIPS HEAL t ( 
%e ¥ NUTS 


ao WING NUTS 


CAP NUTS 


Make Harper your source of supply for all 
your needs in aluminum fastenings 


Machine Bolts Machine Screws 
Carriage Bolts (Slotted and Phillips Head) 
Nuts Tapping Screws 
P Wing Nuts Wood Screws 
wt Cap Nuts (Slotted and Phillips Head) 
Rivets Washers 
MACHINE BOLTS Cap Screws Lock Washers 


Complete stocks in a wide range of sizes assure you 
prompt delivery. 

The H. M. Harper Company has specialized for 
almost a third of a century in fastenings of non- 
ferrous metals and all stainless steels, and is the 

oe TAPPING SCREWS largest manufacturer in this field. Over 7,000 items 

are available from stock in aluminum, brass, naval 

1 bronze,silicon bronze, Monel and all stainless steels 

Write or wire your requirements in aluminum fas- 

RIVETS are tenings to Harper, or mail the coupon for the Harper 
Aluminum Fastening Catalog. 


/ i) 
Nola a7 1s WASHERS 





ALUMINUM e BRASS e NAVAL BRONZE The H, M. Harper Company 
tialee)  M:). 10) P4: : 8203 Lehigh Avenue 


Morton Grove, Illinois 
MONEL 0 CEH Please send me the following catalogs: 
COPPER 


( ) Catalog on Harper Aluminum Fastenings 


STAINLESS STEEL ( ) Catalog 25 on Harper Everlasting Fastenings 


q \e 
SPECIALISTS IN Abt F Name....02 
CORROSION-RESISTANT HA R P R 
ompan 
INA ek a ited 


EVERLASTING FASTENINGS rap 


City... 
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pcHoto==™ 


y Plan and Control | 


j Production I 
, —for greater speed 


and efficiency . 


Se et PME, wins 


awe Cte 








This guide brings you tested 
and improved methods of rout 
ing, scheduling, dispatching 
inspecting, following-up. 


PRODUCTION 
CONTROL 











By L. L. Bethel, W. L. Tann, 
F. S. Atwater and E. E. Rung 


This cork-and-rubber tape vn. 


with these successful method« of production 
Plenning aad control. This guide book help 
you bandle more effectively your everyday 


Stops auto fender squeaks = j2:-Ss cee 


methods In more than 185 representative com- 

panies In all types of industries 
It brings you the principles bebind improved 
. wa a control systeme hundreds of techniques 
puts a strip of Armstrong’s DK-153 Cork-and-Rubber Tape be and actua! industrial cases. (Operation an- 
alysie—Dbudgeting coste—preparing a master 
tween the rear fender and the splash pan. schedule—translating orders into production— 
: : aa ; A“ following-up — inepection — record keeping — 
Held firmly in place by its own pressure-sensitive adhesive, DK- these and scores of other planning and contro! 

, methods are analyzed and evaluated 


To eliminate fender squeaks and rattles, this auto manufacturer 


153 does more than just prevent contact between the two metal 


surfaces. The tape’s high-friction surface, dotted with cork parti- Gives you up-to-the-minute guidance on: 
, Forecasting of sales and production volume— 

cles, actually snubs the sliding itself. control of inventories and coste—methods of 
eG . classification and identification—master route 
DK-153 Tape has hundreds of other uses. It protects finely carde—keeping stores records—what “control” 

’ ~~ to = plant -— yee methods 

ac , . 7 > y > oa le. of expense distribution ut thie handy volume 
machined or breakable parts from shipping damage, keeps tele ef pt oy Bg yo 
phones and furniture from skidding on polished surfaces, keeps cep = y ty DF ull 
water out of bus windows and parking meters, among other things. 
; I ree 5 Check these 15 “how-to” chapters: 
You can get Armstrong’s DK-153 Tape in many different widths 1. The Concept of ' = 


and thicknesses, in sheets, rolls, ribbons, and die-cut shapes. For 2. Organization for 
samples, write on your letterhead to Armstrong Cork Company, . ne 

. Preduct Develes- 
ment 

i Production A “s 
Lancaster, Penna. Reteti ine 1%. 
Available for export. . Routine of Oeers- 


tens and Preceses: 16. 


Industrial Division, 7311 Irvin Street. 12. 





Cork-and-rubber 





10 DAYS FREE EXAMINATION 


Tacky adhesive r i ee 


McGRAW-HILL BOOK CO.. ine. I 
830 W. 42nd St., N.Y.C., 36, N. ¥. 


ARMSTRONG’S(| "| ] | Brig | 
DK-153 TAPE 
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Use lightweight 


corrosion -resisting 


PORCELAIN ENAMEL 


to combat 


HIGH TEMPERATURES 
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2. Strainer Basket 
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‘Temperatures of 1700° F and even higher are within the 
working range of recently-developed Porcelain Enamels and 
Ceramic Coatings. Coupled with excellent corrosion resistance, 
the ability to withstand high temperatures makes Porcelain 
Enamel an exceedingly valuable finish for a wide variety of 
applications. In many high-temperature applications, Porce- 
lain Enamel’s resistance to thermal shock, and its exception- 
ally high emissivity value are very important advantages. 

Porcelain Enamel is formed by fusing a glass-like coating 
to a metal base when it is above the “red-hot”? temperature. 
This inseparably bonds the coating to the metal. Therefore 
Porcelain Enamel combines the strength of the metal and 
the hard, non-porous, impervious characteristics of glass. 
Being entirely inorganic, it is appropriately called ‘The 
Lifetime Finish.”’ 

Parts are readily produced in a wide variety of sizes and 
shapes. Base metals include many carbon and alloy steels, 
cast iron and non-ferrous metals. Fabrication of the metal 
is by customary methods. The enameling may be done by 
firms who specialize in this work. 

Use the coupon below to get information that will help you 
design with this modern engineering material. 


PORCELAIN ENAMEL INSTITUTE, INC. 
1346 Connecticut Avenue, N.W. ° Washington 6, D. C. 


PORCELAIN ENAMEL INSTITUTE, 
Engineering Information Division 
1346 Connecticut Avenue, N.W. 
Washington 6, D.C. 
Will you please send me your latest design information on Porcelain 
Enamel. I am interested in this material for 


Name 
Company 
Address 





“Thrifty citizens... 


with Savings Bonds... 
less likely to be taken in 
by the false promises 
and ideologies of 


communist propagandists . . .”’ 


“LUCIUS D. CLAY 


Chairman of the Board 


Continental Can Company 


“The regular purchase of Savings Bonds through the Payroll Savings Plan by 
millions of our citizens contributes importantly to the country’s economic 


stability, the national defense effort, and to the financial independence of 
the individual. The thrifty, self-reliant citizen is one far less likely to be taken 
in by the false promises and ideologies which communist propagandists in- 


> 


variably direct to the ‘have nots’.’ 


¢ To thousands of company executives, accountants, pay- 
roll departmem employees, PSP means Payroll Savings 
Plan, the simple payroll allotment operation through 
which employees make a monthly investment in U. S. 


Savings Bonds. 


¢ To almost eight million employees of nearly 50,000 com- 
panies, PSP has a more intimate connotation. To them, 
PSP spells Personal Security Plan. 


¢ Multiply the personal security of a single Payroll Saver 
by 43,000,000—the number of individuals who hold Sav- 
ings Bonds having a cash value of $49.5 billion—and you 
have economic stability that is the keystone of our national 
defense. 


¢ Thanks to the thousands of companies which offer their 
employees the Payroll Savings Plan, Bill Brown in the 
Machine Shop . . . Joe Green in the boiler room . . . and 
eight million more Browns and Greens can well turn a 


deaf ear to “. . . the false promises and ideologies . . .” of 
communist propagandists. Bill can see his new home taking 
shape in his growing stack of Savings Bonds . . . Joe sees 
each bond another step toward a college education for 
little Joe. . . and the “Old Timer,” who eats his lunch with 
Bill, talks of “sitting down pretty soon” because his Bonds 
will make a nice addition to his Social Security. 


¢ PSP holds still another benefit—this one for the eme 
ployer. Payroll Savers are conscientious workers. Statistics 
show that absenteeism goes down, production improves 


and accidents decrease as payroll participation goes up. 


¢ If employee participation in your Payroll Savings Plan 
is less than 50%—or if your company does not have a 
Payroll Savings Plan—get in touch with Savings Bond 
Division, U. S. Treasury Department, Washington Building, 
Washington, D. C. Learn how easy it is to help your coun- 
try, your employees and your company—through the PSP, 


The United States Government does not pay for this advertisement. It is donated by this publica- 
tion in cooperation with the Advertising Council and the Magazine Publishers of America, 


Product Engineering 
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Facts about 
HELI-COIL inserts 
you should know 





W hat they are 
Heli-Coil* screw thread inserts are pre- 
cision formed coils of stainless steel or 
ovine bronze wire. Wound into tapped 
oles, they form permanent, non-corrosive, 
strip-proof threads of astonishing strength. 
Available for National Coarse, National 
Fine and Unified threads, pipe threads 
and spark plug threads. They are made 
in all standard sizes and lengths for assem- 
blies requiring Class 3, 3B, 2 or 2B fits. 


W hat they are for 


AS ORIGINAL COMPONENTS: Helii- 
Coil inserts are used to provide stronger, 
lighter fastenings, corrosion-proof, wear- 
proof threads in all assemblies. 


FOR PRODUCTION SALVAGE: 
When conventional tapped holes are dam- 
aged in production, restore them on the 
line with Heli-Coil inserts. Get better- 
than-original strength with no increase in 
screw size and no tell-tale signs of rework. 


FOR SPEEDY REPAIRS: When tapped 

$ wear, strip or corrode in service, 

renew them in minutes on location in 

shop or field with Heli-Coil inserts. No 

welding—no plugging—no secondary 
machining —no oversize screws. 


How they work 


Holes are drilled and tapped as you do for 
ordinary threads—then Heli-Coil inserts 
are wound into tapped holes by hand or 
power tools. Install in a few seconds, as- 
sure thread protection forever. Can be 
used in any metal wood or plastic. 


No other method is so simple, 
effective and practical, 


W bat they do for you 
Heli-Coil inserts save money because they 
strengthen threads and make fewer smaller 
fastenings do the same holding job. They 
make lighter bosses and flanges practical 
and they save weight in two ways: (1) by 
rmitting use of cap screws, instead of 
Its and nuts; (2) by allowing use of 
smaller, shorter, fewer cap screws. Heli- 
Coil inserts protect your product from 
thread wear, galling and stripping for 
life in every kind of metal, in plastics or 
wood. They preserve customer good-will 
by preventing product failure, due to 
thread fault. Heli-Coil inserts improve 


How to 
save 
headaches 


Lend an ear to the many successes 
with tapped threads where stripping, 
wear, cross-threading and corrosion 
used to occur. 


Open your eyes to the surest way to 
end thread problems forever—Heli- 
Coil* Screw Thread Inserts. This 
armored protection is simple to add 
—costs little—never fails. 


Tell us about your products and we 
will show you how to add lasting 
protection against thread 
problems right on your 
production lines. 


_ 


HU SUH inserts are precision 


formed stainless steel or phosphor bronze wire coils 
that add strength to screw threads in any material — 
especially in light metals and plastics. The result —an 
improved product — usually at reduced production cost. 


W rite now for FREE samples and complete 


technical data. 


Pert Ss eS SF SS SS SF SS SS SS Ss eS eS eS eee ee eS ee 


HELI-COIL CORPORATION | 
151 SHELTER ROCK LANE, DANBURY, CONN. J 

[] Send Free samples and Handbook No. 652. a complete design 
manval. 


() Send Free samples and put my name on list to receive “Heli-Call,” 
case history periodcal. 


the end product, cut rejects, salvage 
threading errors. 


Best time to put Heli-Coil inserts benefits 
to your use is right at the designing board, 
as many leading manufacturers are doing. 
But to convince you of their many advan- 
tages ask for a working demonstration 
right on your production line. Write to- 
day! Complete information and engi- 
neering data is available in the Heli-Coil 
catalog. Use Coupon! 


NAME TITLE 





COMPANY____ 





*Reg. U.S. Pat. Off. 


Approved for All Military 
aad Industrial Uses 


ADDRESS. 





CITY. STATE 
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THE PROBLEM 


TO PROVIDE AN ADJUSTABLE DRIVE 
The saw-sharpening machine shown below has a 
power-driven grinding wheel which has to be adjusted 
horizontally, vertically and angularly. The operation 
of the unit makes it necessary to mount the motor be- 
low the grinding wheel. When the designer wanted to 
find a way to drive the grinding wheel which would 
permit the necessary adjustments to be made, he picked 


THE LOW-COST SOLUTION 
AN S.S.WHITE POWER DRIVE FLEXIBLE SHAFT 
r The 5S.S.White flexible 
shaft provided a simple, 
inexpensive way to meet 
the requirements of the 
application. It not only 
saved parts, but allowed 
the grinding wheel to be 
set quickly and easily in 
any desirable operating 
position. If you are faced 
with a similar problem, 
you'll find S.S.White power drive flexible shafts a 
good way to simplify and save. 
Flexible Shaft Information For You 
We'll be glad to send you a copy of the 256-page 
flexible shaft handbook if you send us a request 
on your business letterhead. This handbook has 
all the information you need to select and apply 


flexible shafts. 


THE Aitphute INDUSTRIAL DIVISION 


DENTAL MFG. CO. Dept. D, 10 East 40th St. 
NEW YORK 16, N. Y. 





Western District Office * Times Building, Long Beach, California 











McGRAW-HILL 


TECHNICAL WRITING 


SERVICE 
Writing 


Whether you need an_ instruction 
book or service manual to accompany 
your equipment written to govern- 
ment specifications . . . or product 
catalogs . . . or training booklets . . . 
or industrial literature . . . our writ- 
ing staff can do the job for you. It 
will do the research, planning, writ- 
ing, and organizing to satisfy your 
requirements. 


Mlustrating 


For government publications or in- 
dustrial literature, our Art depart- 
ment can meet your specifications, or 
those of the government agency, for 
isometrics, exploded views, cutaway 
views, retouched halftone copy, ren- 
dering, lettering, or any other type 
of art work. It can design to stand- 
ordized format or present industrial 
visuals of compelling appeal. 


Sditing 


The editors of our staff are thor- 
oughly familiar with government pub- 
lication specifications. In addition to 
being technical editors, they are also 
experienced in rewriting and organ- 
izing rough manuscript, or in revising 
published material. Many have taught 
or have been trained in teaching and 
are, therefore, able to recommend or 
inject proper pedagogical presenta- 
tion of material. 


Printing 


Our printing, binding, and paper re- 
sources are among the best in the 
country. Every type of reproduction 
is available . . . offset, letterpress, 
multigraph, or even mimeograph. We 
can handle a complete printing job 
or, in the case of offset, furnish repro 
copy when other facilities must be 
used 


Save money and time . . . let our staff 
be your staff for technical publications. 
Write for our brochure or ask our rep- 


resentative to call. 


Technical Writing Service 


McGRAW-HILL BOOK CO., INC. 


330 West 42 Street 
New York 36, N. Y. 
Telet 


Tel. 
LOngacre 4-3000 NY 1-1 
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Note: Standard JIC (Joint Industry Conference) symbols ore used in the above hydraulic circuit drawing 


DENISON Sequence Valve 
controls oil flow to secondary circuit with quick, direct action 


Above, you see a typical circuit 
utilizing a Denison Sequence Valve 
of the direct-operating type. Here, 
oil pressure is developed by a fixed- 
displacement pump. When the manual 
control of the directional valve is held 
open, pressure is directed to a cylin- 
der, which performs the primary 
operation. As the piston rod of the 
cylinder meets resistance, pressure in- 
creases. When the increasing pressure 
equals pressure setting of the se- 
quence valve (which is easily adjusted 
to any operating need) it acts upon a 
small pilot piston in the sequence 
valve, shifting the valve spool. Oil 
flow is now open to both the cylinder 
and to secondary operation, per- 
formed in this case by a fluid motor. 
Additional sequence operations could 
be provided in similar manner. 


Pressure build-up at the primary op- 
eration brings quick action on the 
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spool of the sequence valve. The pilot 
piston, which eliminates the need for 
heavy spring loading of the valve 
spool in circuits operating at pressures 
above 250 psi, is not employed in 
models designed for lower pressures. 
Instead, pressure acts directly against 
the valve spool, assuring high sensitiv 
ity to low-pressure changes. These se- 
quence valves are externally drained 

Denison direct-operating sequence 
valves provide positive action at rela- 
tively low cost, for circuit pressures 
from 25 to 2000 psi, and are readily 
adaptable to remote control arrange- 
ments, Denison also makes hydrostati- 
cally-operated sequence valves for 
pressures to 5000 psi. 

Denison direct-operating pressure 
control valves are available in a wide 
range of models, for relief, unloading, 


tas 
ot hy Sy (= . 
* VS 


Cam 


counterbalance and sequence needs 
—with or without remote contro! and 
built-in checks. All are available in 2, 
%,, 1%, 1% inch sizes, for all pres- 
sures to 2000 psi. Choice of threaded, 
subplate, or flange connections. We 
invite your inquiry on circuit needs of 
this type — or write for bulletin VRD. 


Denison offers one of the most 
widely practical lines of oil hydraulic 
pumps, motors and controls for circuits 
operating at pressures up to 5000 psi 
Designed and built with skill and 
knowledge gained through twenty-five 
years of engineering leadership in oil 
hydraulics, they offer the compact 
ruggedness needed for exacting, 
heavy-duty demands. Wherever you 
need closely adjustable power and 
control with unlimited flexibility of 
application, specify Denison HydrOlLic 
Equipment. Your request for informa-* 
tion will not obligate you in any way. 


Company, 1157 Dublin Road, Columbus 16, Ohio 
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HELP 


WANTED? 


the makers of Scruggs 
4-Pole Shaded Pole 
motors will help you 
develop a better product 





this booklet tells how 


No longer is it necessary to experiment with 
ready-made motors hoping for the results you want. 


Now you can start out with the right motor—a 
dependable Scruggs Motor—designed to fit your exact 
Pye me is service, which has been used in 
the development of a number of outstanding prod- 
ucts, is described in a booklet which is yours free 
on request. 


Also included is an Engineering Data Sheet. Simply 
jot down the motor requirements for the product 
you have in mind—-we'll tailor-build the right motor 
for you. 


May we serve you? Use the coupon today! 


po a COMPANY | 


A Dazey Corporation Subsidiary 
MANUFACTURERS OF PRECISION INSTRUMENTS SINCE 1934 
The Loyd Scruggs Company 


1022 N. 6th Street 
St. Lovis 1, Mo. 


Gentlemen: 
I'm interested in developing better products. Please send me your 
free booklet without obligation. 


FIRM 
ADDRESS. 
ATTENTION: MR. 


bee ee 





—for long 
day-after-day 
production runs— 


Sheedy WIAA Zezncayeee 


—for difficult 
highly-specialized 
applications 


Meyercord Laboratory and Production Experience 
—PLUS Unexcelled Service—to Serve You Better! 


Sometimes we are too prone to 
tell our friends about the spec- 
tacular achievements of 
Meyercord in solving those “im- 
possible” decal transfer appli- 
cations... like the new E-$1 
aircraft decals that resist up to 
900 degree temperatures of jet 
engines, as well as the ravages 
of strong solvents and aircraft 
fuels. Specialized decal applica- 
tions are a mighty important part 
of our business... but we're still 
first and foremost in the business 
of supplying standard Meyercord 
nameplate and identification 
decals. Whether you make type- 
writers, appliances, electrical 


conduit...any product that is 
turned out on long-time produc- 
tion runs, be sure to investigate 
the advantages of Meyercord 
decal transfer wniformity, fine 
quality and absolutely unbeatable 
service on your production line. 


Send for This Manval of 
MEYERCORD DECAL NAMEPLATES 


Shows hundreds of uses for dura- 
ble, washable decal nameplates 
... as trademarks, instruction 
charts or diagrams—in any size, 
colors, or design. This manual 
is FREE...request it on your 
business letterhead, please. 


DEPT. L-318 
5323 WEST LAKE ST. 
CHICAGO 44, ILLINOIS 


THE MEYERCORD co. 


Wnllali & agesl Lecabeomanii Manufe. Mantes 








Improve your product's 
appearance with... 


ELECTROLYTIC AND 
CHEMICAL COATINGS 


8 pages — 25 cents a copy 


This Special Editorial Report covers classes and 
types of electrolytic and chemical coatings . 
how base metal affects selection . . . appearance 
and protective finishes .. . new development and 
industry trends . . . and examples showing how 
your products will look. Included is a comprehen- 
sive chart analysis of all types of organic, inor- 
ganic, and specialty finishes for the major metals. 

Copies of other reports in Product Engineer- 
ing’s series of full-color articles covering product 
improvement through better surface appearance 
and protection are also available. Write for an 
editorial reprint order form, listing titles and 
costs. 


READER SERVICE DEPARTMENT 


Product Engineering 


McGraw-Hill Building, New York 36, N. Y. 
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HERE’S HELP 


for your engineer-recruitment problem 


Engineers’ Joint Council and The Advertising 
Council offer free, expert help to advertisers “i - 
promoting engineering as a career. ail Send for this Free campaign guide 
The bookl oduced h sd by The Ad 4 hemes 
e booklet reproduce ere was prepare y e Adver- 
tising Council in cooperation with the Engineers’ Joint THE ADVERTISING COUNCIL 


Council to help you make your advertising work most for the 
effectively in recruiting engineers for the future. » ENGINEERS’ JOINT COUNCIL 
oe ‘ 


See 


& 


1. It tells you what the problem is and the impor- i - 
tant part you can play in solving it. us wee - ge 

2. It outlines the advantages of an engineering ca- ir ll 
reer to help your company develop advertising JUST MAIL THIS COUPON! 
appeals. a / 1 
It informs you as to the current activities of in- The Advertising Council, Inc. “ 

dustry in the education and recruitment of en- 25 West 45 Street 
gineers. 

4. It offers specific suggestions as to what you can 
do (from present manpower). 


New York 36, New York 


Gentlemen: Please send me a free copy of 
“How your company can help promote engineering 
as a career.” 


| | 

| 

| 

| 

| | 

5. It provides material that you can use in your ! NAME: ! 
own local and national programs. POSITION OR TITLE: 

Many advertisers are using this booklet today. They say j COMPANY: ' 
that it helps in orienting their engineer-recruitment ad- | ADDRESS: \ 
vertising to industry-wide recruitment programs. j 


eee 
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What 
are 
your 
requirements 


any type of gear 
in any size 


and any material 
for every 
industrial purpose 
custom-made 

by Perkins! 


No matter what your gear 
requirements may be — 

no matter how large or small 
the order — have PERKINS 
quote on them first. 

PERKINS MAKES: helical gears, 

bevel gears, sprockets, ratchets, 
worm gears, spiral gears, 

spur gears with shaved or ground 
teeth, ground thread worms 


PERKINS MACHINE 
& GEAR CO. 


WEST SPRINGFIELD, MASS 


A Gear-Engineering Organization 





WANT MORE 


INFORMATION 


about 


PARTS 
MATERIALS 
SUB-ASSEMBLIES 


or 


FINISHES 2 


Chances are you will always 
find in Product Engineer- 
ing’s “New Catalogs and 
Bulletins” insert several 
listings offering literature 
which will supplement the 
articles and advertisements 
which are of greatest inter- 


est to you. 


So, each month, be sure to 
check through the “New 
Catalogs and Bulletins” 
and send us your requests. 
Without cost to you. we'll 


see to it that the mannfac- 











NOTE 1: A new product is the Perkins Precision Spring 
Coiler. This coiler (patent applied for) turns out precision 
springs — any type, shape, size, from wire sizes .005 to .125. 


2: Another new product — the Perkins “Bendit 15” -¢ 
patented metal forming machine bends and shapes sheets, 
rods; strips tubing into innumerable complex as well as simple 
forms that would be difficult or impossible to make by other 
means. Eliminates need for expensive tools or specialized 
skills. Ht. 47°, net wt. 200 Ibs. Write today for descriptive 
catalogs, prices etc. 








turers concerned receive 


your requests promptly. 


Product 
Engineering 


330 W. 42Nnp STREET 
New Yorx 36, N. Y. 
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example 
of Sanborn 
Oscillographic 
Recording 
Versatility 





Four-channel recording correlates 


simulated jet bomber airspeed and altitude conditions 


At Eclipse-Pioneer, engineers make good use of 


Sanborn 4-channel recording systems in conjunction with 

high precision analogue computers to establish performance 
criteria for automatic flight systems and components. 

At other laboratories Sanborn Systems are 

being used to record such phenomena as: stress, 

strain, pressure, displacement, thickness, velocity, acceleration, 
current, voltage, temperature, torque, light, 

flow, force, load, position, rpm, radiation and tension. 





SANBORN OSCILLOGRAPH RECORDING SYSTEMS HAVE MANY APPLICATIONS. 
They are used in a great many different 

fields where accurate and permanent graphic registration 

of almost any electrical phenomena (whose frequency range is 

zero to 100 cycles per second) is required 


Sanborn Systems are widely used because of the 
availability and ready interchangeability of amplifiers and 
preamplifiers, as well as such Sanborn advantages as: 
inkless recording in true rectangular coordinates, 

high torque movement, time and code markers and 

wide choice of paper speeds. In addition, a basic choice 
of systems, 1-, 2-, and 4-channels, provides a system 

to fulfill almost any laboratory requirements. 


Sanborn Company 


INDUSTRIAL DIVISION 


CAMBRIDGE 39, MASSACHUSETTS, U.S.A. 
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RANDALL'S 


for long life —low cost 


The simplified design of these rugged, dependable 
and precision made bearings is the very reason for 
their low cost and long life. Randall bearings have 
no moving parts or complicated mechanism to be- 
come defective or wear out. They are easy to install 
and require the minimum of maintenance since the 
large “Deep Well” reservoir holds sufficient oil for 
long voliele of operation. Ideal for hard to lubricate 

applications, Randall’s have a 
peers yl unique double-lubricating fea- 
k ture which operates on an oil 
* plus graphite principle and as- 
' sures proper lubrication at all 
} times. 

All this plus the fact that 
they are self-aligning, self-lu- 
bricating, and can be mounted 
horizontally, vertically or in- 
verted, make Randall bearings 
ideal for most power trans- 
mission applications. 

Available for light, normal 
or heavy duty on shafts from 
ly" to 3}§”. For more infor- 
mation write for catalog No. 
109, today. 


BRONZE BAR STOCK GRAPHITED BEARINGS 
THRUST WASHERS 
SAFETY COLLARS 


BRONZE CASTING 


RANDALL GRAPHITE BEARINGS, INC. 
1004 S. Greenlawn Avenue, Lima, Ohio 


BRONZE BUSHINGS 
PILLOW BLOCKS 
SHEET LUBRICATOR 





, ie te 
ARE 
HEAVY-DUTY 
TESTED 


B-Ww 
ENGINEERING 
MAKES IT 
worn 


Large ROCKFORD clutches, Power Take- 
Offs and Speed Reducers are tested for 
torque, engaging pressure, release, tem- 
perature, gear strength, bearing endurance 
and clutch facing wear on this 400 H.-P. 
diesel powered, electric dynamometer. 
Let ROCKFORD engineers utilize this 
machine to improve your heavy-duty gree 
power transmission controls. AVAILABLE 


B-w 


ROCKFORD CLUTCH DIVISION with. 


1311 Eighteenth Avenue, Rockford, Illinois, U.S.A 





ANNOUNCING 


Baby 


MIDGET CLAMP 


UNBELIEVABLY STRONG, WITH PERFECT FEATURES 
100 Ibs. clamping force with spindle at end of toggle bar! 


Send for templates 
in full half or 


quarter size 


Sales ofiices in principal cities 
KNU-VISE 
BE LAPEER MFG. CO. 
3058 ‘DAVISON ROAD © LAPEER, MICHIGAN 


WESTERN DIVISION—422 MAGNOLIA @ GLENDALE, CALIF. 
CANADIAN DIVISION—HIGGINSON ENGR. @ HAMILTON, ONT. 
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“He never was much for letter- 
writing when he was in college. 
But he must know how anxious 
Mother and I are... . now that he’s 
off in Korea. Haven't heard from 
him in six weeks. Of course, they 
say ‘no news is good news’. . . but 
I wonder. Maybe he can’t write. . . 
because . . . maybe he’s in a hos- 
pital somewhere. And maybe he 


needs blood. I don’t know... but 


I’m not taking any chances. That’s 
why I’m giving blood.” 
a 

Yes, all kinds of people give blood 
—for all kinds of reasons. But 
whatever your reason, this you can 
be sure of: Whether your blood 
goes to a combat area, a local hos- 
pital, or for Civil Defense needs— 
this priceless, painless gift will 
some day save an American life! 


Give Blood Now 


CALL YOUR RED CROSS TODAY! 
NATIONAL BLOOD PROGRAM 
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Business Executives! 
vo Check These Questions! 


If you can answer “tyes” te most of them, 
you—and your company—are doing a 


needed job for the National Blood Program. 


Have you given your employces 
time off to make blood donations? 


Has your company given any rec- 
ognition to donors? 


Do you have a Blood Donor Honor 
Roll in your company? 


Have you arranged to have a Blood- 
mobile make regular visits? 


Has your management endorsed 
the local Blood Donor Program? 


Have you informed employees of 
your company’s plan of co- 
operation? 


Was information given through 
Plant Bulletin or House Magazine? 


Have you conducted a Donor 
Pledge Campaign in your company? 


Have you set up a list of volunteers 
so that efficient plans can be made 
for scheduling donors? 


Remember, as long as a single pint of blood 
may mean the difference between life and 
death for any American . . . the need for 


blood is urgent! 





a 








es 


= - y 
Pile ere dere aoa” 


PROFESSIONAL 
| PRESSTITE SERVICES 


Seating ComrPounos 

















GREEN AND SIMES 


CONSULTING ENGINBERS—INDUSTRIAL 
SPECIALISTS 
New products designed and developed 
Present products redesigned for future markets 
Manufacturing and administrative methods simpli! 


fied 


Hotel Mariemont Building Cincinnati 27, Ohio 








GEORGE H. KENDALL 


Consulting Mechanical Engineers 
Methods Studies: Process or Product 
Redesign Existing l’roducts for Greater Profit 
Trouble Shooting Production, Design, Cost Problems 
Specialist Automatic Machinery, Process, Controls 
New Developments, Patent Studies, Investigations, 
New Products & Process Engineering Studies 
P. O. Kox 3 (Bat. 1923) Tel. Darien 5-1504 
Noroton Heights 3 Offices Darien, Connecticut 








NEW YORK 
TESTING LABORATORIES, INC. 


CHEMICAL, MECHANICAL, BLECTRICAL 
METALLURGICAL BNGINEERS 
ANALYTICAL CHEMISTS, PHYSICISTS, X-RAY 
Analysis, Tests of all Materials and Products, Plant 
and Field Services in Special Measurements of 
Stress. Sound, Vibration and other Consultants in 
Litigation and Process Engineering and Design 
80 Washington St ew York City 6, N. ¥ 








SKINNER, HARLAN AND IRELAND, INC. 
Consulting Engineer 


Specializing in Magnetic Materials and 


‘od by sealing out problems of dao 
DUST + WATER + RUST? AIR 


Sleek 1 











CONTRACT 
ew automobiles, efficient trailer homes. rugged heavy-duty trucks WORK 


. all contain fine qualities that must be protected and sealed against 

















destructive attacks of the elements. Sealing quality in begins with sealing 
dust, water, rust and air out! 

Whether the problem is sealing rust and corrosion out of metal are porous Casta 
seams, sealing water and air out of windows, sealing gaps in metal seams Causing you losses’ 


or sealing spot welded joints .. . Presstite either has or can formulate the 


sealant to fit the specific requirement. 
| end them— 
Over 400 Presstite sealing compounds have been developed, tested 


and proved in thousands of applications by scores of industries such as 


automobile, refrigerator, railroad, aircraft, building and construction. 





Perhaps your product can be improved by sealing in the quality, 


by sealing out deterioration and destruction. 











@ Get details — re- 
Seal in the quality of 7 quest booklet. 
American Non- 
Gran Bronze Co., 


PRESSTITE 


your product. Consult 


Presstite sealing specialists 








10 to 12 ft. lengths 


In Canada: Railway & Power Engineering Corp., Ltd. y aie Sere machine 


| ety EASTERN 
PRESSTITE ENGINEERING COMPANY Twas ~ NTzs32 Barclay St 


3750 Chouteau Avenue St. Louis 10, Missouri wSDie Heads, 
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Cesiba 


ENGINEERING 
OPPORTUNITIES 


with world’s leading producer of 
light commercial airplanes 


for 


* Design Engineers 
¢ Design Draftsmen 
* Research Engineers 


Send Resume to 


CESSNA AIRCRAFT CO. 
ENGINEERING PERSONNEL 
WICHITA, KANSAS 








THE NEW SCIENTIFIC 
RESEARCH LABORATORY 
OF THE FORD MOTOR COMPANY 


has openings for 


DESIGN ENGINEERS: 


For research and development of 
turbomachines. 


CONTROLS ENGINEER: 

To lead the unit in research and 
development of automotive gas 
turbine power plants. 


RESEARCH ENGINEERS: 

For theoretical and experimental 
research in heat transfer and 
combustion. 


FORD MOTOR COMPANY 


Engineering Personnel 
P. O. Box 2053 M. B. Station 
West Dearborn, Michigan 











MACHINE DESIGNERS 


Research and engineering division located out- 
lying section of Los Angeles requires the 
services of three top men in the field of 
machine designing who hove experience in 
paper converting equipment or other fully 
automatic precision machinery. Must be able 
to work with minimum supervision. This is a 
nation-wide multi-plant manufacturer of paper 
containers and can offer permanent position, 
pleasant working environment, to only excep- 
tional men who qualify. Send us complete 
record of past experience, eornings and 
education. 


P-8795, Product Engineering 
620 N. Michigan Ave., Chicago 11, Il. 
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SEARCHLIGHT SECTION 





MELPAR has an unparalleled 


opportunity to offer you--rapid progres 
and sound future—varied project 
assignments under the guidance of 


numerous and challenging projects—both 
military and industrial—Melpar is 
Research Headquarters for the 
Westinghouse Air Brake Company 

and its affiliates. 

If you can qualify—high 

achievement, financial security 

and gracious living await you 

here! Melpar is located in the % 
beautiful Virginia suburbs, ¥ 
just a few minutes from the 

Nation's Capital. A grand place 

to build a grand futurc! 

Let's discuss it all in detail. 


THE RESEARCH LABORATORY OF WESTINGHOUSE 





nationally known engineers. In addition to 


THREE TO FIVE YEARS 
EXPERIENCE IS REQUIRED * 
IN ONE OR MORE OF TH 
FOLLOWING FIELDS 


Radar « Sonar « Fire ¢ 
Systems « Micro-Wave 
Techniques « Pulse Circuits 

« Servo Mechanisms «+ Electro 
Mechanical Design « Speech 
Compression « Small 
Mechanisms ¢ Antennae Design 
« Flight Simulators 


FOR PERSONAL INTERVIEW 


in your area, write Personnel 


Director, Dept. PE-11 


INCORPORATED 


urol 


440 SWANN AVENUE, ALEXANDRIA, VIRGINIA 


AIR BRAKE CO. AND ITS SUBSIDIARIES 








[ Openings i 





¥% Professional men with 
experience in the design 
of intricate mechanisms 
are wanted by Teletype 
Corporation as permoa- 
nent additions to our technical staff. 


Opportunity for 


MECHANICAL 


DESIGN ENGINEERS 


at Teletype Corporation 


You will be responsible for the design, layout, and engineering of 


new products from inception to release 


for manufacture. Every 


available modern facility required for your work will be placed at 


your disposal. 


Practically every industry has been served by this organization in 
the past 25 years. Our equipment, which is in the communications 
field, is now being applied to various business operations. There- 
fore, the development of new applications offers continuous 


challenge. 


RFPORA TS 








SEARCHLIGHT SECTION 





ment and facilities— 


steady advancement— 


engineering. 


CAREER OPPORTUNITIES 
for ENGINEERS 


Desiring the challenge of interesting and diversified projects— 
Wishing to work with congenial associates and modern equip- 


Seeking permanence of affiliation with a leading company and 


Will find these in a career here at GENERAL MOTORS. 


Positions now are open in ADVANCED DEVELOPMENT and PRODUCT DESIGN. 
COMMERCIAL AUTOMOBILE RADIO 
MILITARY RADIO, RADAR AND ELECTRONIC EQUIPMENT 
ELECTRONIC COMPONENTS 
INTRICATE MECHANISMS such as tuners, telemetering. 
mechanical linkages, controls, etc. 
ACOUSTICS — loud speckers, etc. 


Inquiries invited from recent and prospective graduates as well as experienced 
men with bachelors or advanced degrees in physics, electrical or mechanical 


Salary increases based on merit and initiative. 
Vacations with pay, complete insurance and retirement programs. 
Relocation expenses paid for those hired. 
All inquiries held in confidence and answered—WRITE or APPLY to 
DELCO RADIO DIVISION 
GENERAL MOTORS CORPORATION 


Kokomo, Indiana 








WANTED 


APPARATUS-PRODUCTION 
ENGINEER 


Western manufacturer desires graduate engineer 
with 5 to 7 years of practical apparatus production 
experience. Must be able to engineer designs and 
models of electrical, optical and electromechanical 
devices for production; be familiar with precision 
machine-tools, with foundry and die-casting meth- 
ods, plastic molding, press forming, finishing proc- 
esses and electronic assembly, and be able to de- 
sign tooling and set production quantities consis- 
tent with economy, demand and timing. 

Sooertunlty, of advancing to position of head of 
Production lanning Department for individual 
with good background, cooperative disposition and 
@o0d personality. Attractive working and living 
conditions. 

Send full particulars with details of training, 
practical experience, references, salary expectations 
and photograph (if available) to: 


P-9513, Product Engineering 
5620 N. Michigan Ave., (1! igo 11, Til 








DESIGN ENGINEER 


Long established, modern-thinking manufac 
turer of hydraulic packings, located in small 
Pennsylvania town, offers attractive position 
to qualified engineer presently engaged, or 
with recent experience, in design, manufacture 
and application of rotary mechanical seals as 
used in pumps, mixers, etc. Give complete 
background and salary desired in application 
for interview. 


P-9421, Product Engineering 
330 W. 42 St., New York 36, N. Y. 








CHIEF ENGINEER 
Pump Division—Hydraulics 
SALARY START—TO $15,000 

One of America’s outstanding companies seek- 
ing o promotable hydraulics engineer. 

ASK FOR RAY EDWARDS 

O’SHEA EMPLOYMENT SYSTEM 

64 E. Jackson, Chgo., Ili. Tel. WAbash 2-1884 














ADMINISTRATIVE ENGINEER 


Well rated, medium-size firm in Chicago, 
a leader in its field, has a Position for a 
highly qualified Chief A trative En- 
gineer with experience in design of high 
speed automatic production machinery. 
Will have responsibility for long-range 
planning: evaluation of new machines or 
proposed designs for practicability; cost 
and function studies; design supervision; 
etc. Administrative, supervisory ability 
and experience in a top level position is 
required. Graduate engineer. Age 35-45. 
Salary open, as we are seeking a man of 
top ability and reputation who is currently 
earning at least $15,000 annually. Your 
reply treated in confidence. 


P-9499, Product Engineering 
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| SALARIED PERSONNEL, $3,000-$25,000 


; if employed, 


| SUPERVISORY OR 





20 N. Michigan Ave., Chicago 11, Il. 








‘LEGAL NOTICE — 


| ST — i. a IRED BY THE ACT OF AUGUST 


24, 1912 ypovee THE ACTS OF MARCH 
3. 19 e AND wULY 2, 1946 (Title 39, United 
States Code on 233) SHOWING THE 
ow NESHIP, "MANAG EMENT, AND 
CIRCULATION 


Of Product Engine ering published monthly at Albany, 
for October 1, 195: 

1. The name and address of the publisher, editor, man- 
aging editor, and business ee is: Publisher McGraw- 
Hill Publishing Company, Inc., 330 West 42nd Street, 
New York 36, } Editor, G. F. Nordenholt, 330 West 
42nd Street, New York 36, N. ¥.; Managing editor V. H. 
Laughner, 330 West ‘4 Street, New York 36, N. Y 
Business manager R. T. Douglas, 330 West 42nd Street. 


New York 36, N. Y. 

2. The owner is: McGraw-Hill Publishing Company, 
Inc., 330 West 42nd Street, New York 36, N. Y.; Stock- 
holders hol ding 1% or more of stock: Curtis W. McGraw 
and Donald C. MeGraw, Trustees for Harold W. McGraw, 

urtis W. McGraw and Donald C McGraw, all of 530 
West 42nd Street, New York 36, N. Y.; Curtis W. McGraw 
and Harold W. McGraw, Trustees for Catherine M. Rock, 

0 We ast 42nd Street, New York 36, N. ¥.;C urtis W. Me- 
Graw, 330 West 42nd Street, New York 36, N. Y ; Donald 
Cc McGraw, 30 West 42nd Street, New York 36, N. 
Mildred W McGraw, Madison, New Jersey; Grace Ww. 
Mehren, 536 Arenas Street, LaJolla, California; Touch- 
stone & Company, c/o The Pennsylvar la Company, 15th 
and Chestnut Streets, Philadelphia 1, Pa. 

8. The known bondholders, mortgagees, and other se- 
curity holders owning or holding 1 percent or more of 
= poe amount of bonds, mortgages, or other securities are: 
one, 

4, Paragraphs 2 and 8 include, in cases where the stock- 
holder or security holder appears upon the books of the 
company as trustee or in any other fiduciary relation, the 
name of the person or corporation for whom such trustee 
is acting; also the statements in the two paragraphs show 
the affiant’s full knowledge and belief as to the circum- 
stances and conditions under which stockholders and se- 
eurity holders who do not appear upon the books of the 
company as trustees, hold stock and securities in a ca- 
pacity other than that of a bona fide owner. 

McGRAW-HILL ru BLISHING COMPANY, INC. 

By J. A. GERARDI, Vice Pres. & Treas. 

Sworn to and subscribed before me this 10th day of 
September, 1953. 

(SEAL) A ¢ re 
(My Commission expires March 20, 195 
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-- 10% DISCOUNT .. 


ON ALL 
TECHNICAL BOOKS 


25% DISCOUNT 
ALL Other Books 


Send for Free Catalogs—Now! 


Add 25¢ per volume for postage 


EDWARD D. TAYLOR 
9 East 47th St., N. Y. 17, N. Y. 


FURNITURE MFR. SEEKING NEW 
DESIGNS FOR CHAIR MECHANISM 


if you have perfected something different in a 
mechanism you think can be incorporated into a 
quality made upholstered chair, we would be glad 
to hear from you. Send preliminary details to: 


BO-9645, Product Engineering 
520 N. Michigan Ave., Chicago 11, Il. 

















REPLIES (Bow No.): Addreas to office nearest you 
NEW YORK: 330 W. 42nd St. (36) 
CHICAGO: 520 N. Michigan Ave, (11) 
SAN FRANCISCO: 68 Poat St. (4) 





EMPLOYMENT SERVICE 


This 

confidential service, established 1927, te 
geared to needs of high grade men who seek a 
hange of connection under conditions assuring, 
full protection to present position. 
address only for details. Per- 
Jira Thayer Jen- 
New Haven, 


Send name and 
sonal consultation invited 
nings, Dept. H, 241 Orange St., 


POSITIONS WANTED 


ENGINEER 20 years of expert- 
research and prod- 
tion with small, 
west-central 
license, 


MECHANICAL 

ence in machine design 
uct development, desires connec 
established company located in 
New York or Pennsylvania, N. Y. P.E. 


PW-9563, Product Engineering. 


Consulting position desired 
by Registered Engineer, with extensive expe- 
n, development, manufacture and 
sales of Chemical Processing, Hydraulic and 
Special purpose machinery and equipment. 
Mem ASME. PW-9604, Product Engineering. 


METALLURGICAL OR Materials Engineer: 

B.S. Met. Eng., Carnegie Tech: Age 32, mar- 
ried, family. Eleven years diversified experience 
in metallurgical and materials research, devel- 
opment and engineering. Broad interests, 
adaptable, mechanically inclined. Desires re- 
sponsible technical position assisting manage- 
ment with the materials aspects of product en- 
gineering in the mechanical and/or electrical 
field. PW-9607, Product Engineering. 


SELLING OPPORTUNITY WANTED — 


ACCOUNTS WANTED: Experienced and suc- 

cessful sales engineer, Philadelphia territory, 
offers technical sales service to companies hav- 
ing active accounts in need of proper represen- 
tation. RA-9438, Product Engineering. 





When Writing 
Your Ad 


Provide an indexing or subject word. 
Write it as the first word of your ad. 
If it is @ Position Wanted or Position 
Vacant ad, make the first word the 
kind of position sought or offered. 

The right is reserved to reject or revise 
all Want Advertisements. 


Classified Advertising Division 
PRODUCT ENGINEERING 
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Index of 


PRODUCTS 
ADVERTISED 


In This Issue 


MATERIALS 


Adhesives _ nee ae 
Aluminium Alloys. 2, 30,82, 
241, 317 
Beryllium Alloys . 346 
Bimeta! . .82, 284, 375 
Brass . 110, 231, 
Bronze. 217, 231, 271, 
Insert facing p.- 
Carbon ‘ +e: 
Carbon Graphite 39, 116-117, 
Ceramics ”" 4 
Chemicals 8, 97, 
Copper Alloys. .2, 82, 217, 231, 
Cork CRESS See . . sina 
Felt 
Fiber. . insert facing p. 289, 291; 
Flux 
Friction Materials. ‘ 18, 19, 


Glass. .Insert facing p. 289, oo, 
Graphite . : 
Laminated Metals 
Insert facing p. 288, 
Leather.....2nd Cover, 78-79, 
Lubricants ove dae 
Magnesium Alloys 
Manganese Alloys 
Moiybdenum Alloys 
Nickel Alloys 
Nylon 
Optical 
Paper 
Plastics. .15. 36, 63, 79. 97, 208, 
86, 347, 384, Insert facing p. 
Plastics, Laminated 239 
Platinum Alloys 
Porcelain 4 
Powdered Metals ..4,39, 116-117 
267, 280. 303. 375, 382 
Resins : .22-23, 79, 291 
Insert facing p. 320 
Rubber & Synthetics....2nd Cover 
35, 36, 78-79, 90. 97, 240, 286, 318 
Insert facing p. 320, 384 
Silicones..Insert between pp. 224 
& 


Silver Alloys 82 
Stainless Stee! ....10, 66, Insert 
between po. 96 & 97. 210, Insert 
facing p. 288. Insert facing p. 321 
Insert facina »o. 384 

2, 37 Insert between 

pp. 96 & 97, 206. 223, 279, 331 
Tool Steel......37, Insert between 
94 97 

ecw 


STRUCTURAL PARTS 


Bars. .insert between pp. 96 & 97 
98, 331, 391, 430 
Bushings..... ... .382, 391, 430 
Castings. .56. 59. 250, 252. 255, 269 
300, 307. 310. Insert facina p. 321 
362, 368, 383, 394, 417, 441 
Coils 229 
Die Castings .60-61, 78, 106, 333 
Insert factina no. 397 

Forgings ....98, 307, 310, rd 


Metal Powder Parts..4, 18- 19, 
116-117, 267, 280, 303, 
Plates Insert between pp. 
217, 271, 
Shapes....insert between Bp. 
97 206, 217, 

Insert between pp. 96 


Stampings 
Strips....insert between 

& 97, 241, Insert facing pb. 
Tubing....2 10, 37, _ .& &. 

Insert between oD 

223, 248, 272, 353° 390, 

Weldmenrts . 
Wire. ..16, insert = user op. 


7, 283, 
FINISHES 


Galvanizing 
Metal Spraying 








"Simplicated” Case Histories 


Selected from among some 200 
manufacturers who have taken the 
Titchener Test . . . 


Saves Manufacturer $4,015! 


Design of new portable stove sub- 
mitted to Titchener called for die- 
cast burner grate. Tool cost for die 
casting quoted at $3,000 — estimated 
unit cost, 30¢. Titchener designed 
simple wire grate. Tool cost, $235; 
unit cost, 25¢. Savings on first order 
for 25M — $4,015. 


Wire Design Reduces Weight 75% 


The sheet steel motor mount shown 
at left was replaced by the Titch. 
ener-designed welded wire-ond-strip 
assembly at right. Result: Weight 
reduced 75%. Costs reduced. Avail- 
ability of material improved. Appear- 
once much improved. 








That's the sole objective of the Titchener 
Test: Te see whether a product—yours, 
for exomple—can be made simpler .. . 
lighter . . . cheaper. 


Here's How The TEST Works 


Say the design of your product includes 
a casting or forging, stamping, tubing or 
sheet steel part. You send prints or a 
sample of the part to Titchener. A group 
of wire-forming engineers studies it from 
all angles . . . function, design, cost. If 
they find that wire can do a better job 
they'll submit drawings or a sample of 
the revised piece for your consideration. 
They'll also quote Titchener’s low price 
for mass-producing the part. If they 
honestly feel wire can’t improve your 
product, they'll tell you that, too. 


The Titchener Test costs you nothing 

imposes no obligation. It's un- 
biased and confidential. Merely send 
print or a sample . . . describe your 
wants in a covering letter. 


Send for FREE Handbook! 


“Use of Wire Construction 
in Product Design” 





An illustrated 20- 
page technical hond- 
book sent free to man- 
agement, production, 
purchasing and engi- 
neering men. Write 
for your copy. 


E. H. TITCHENER & CO. 


67 Clinton St. 


Binghamton, N. Y. 


(Continued on Page 436) 


Manufacturers of Wire Parts for Over 65 Years 
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PRODUCTS 
ADVERTISED 


In This Issue 
Continued from Page 435) 


Non-Metallic .- 100-101, 111, 
Flating 277, 
Rust Proofing. .8, 277, 280, 297, 


veaiants 


MECHANICAL PARTS 


Abrasives ..18-19, 328 
Accumulators . “« eee 26U 
Adhesives . : — 71 
Air Motors 0« " os¢ oe 
Axles veces vabesanuce- ae 
Bearings, Ball, Roller & Needle 

4th Cover, 28-29. 58, 74, 80-81 

128, 215, 225, 233, 293, 332, 344 





eee 


Bearings, ‘‘Oil-less”.... -117 
2 


Bearings, Sleeve.. 
375, 382, 391, Insert facing p. 
430 


Bellows ... 33, 
Belts... .++.- 18-19, 387. 393, 
Bolts, Nuts, Screws & Rivets 
14, 48-49, 87, 107, 108-109, 
281, 282, 308-309, 316, 348, 
352, 376, 414, 419, 
Bushings & Grommets.13, 375, 
Chains... ll, 13, 95, 396, 
Clamps . .. 385, 4 
Clutches. .38, 255, 387, 406, 418, 
Collars . ‘ vanan OS 
Compressors ..221, 287, 
Containers » = 
Controls.....88, 221, 245, 287, 
345, 


i" 


POON tt a 
Hel niw Sy dette os — 


Counters 

Couplings, Flexible ....52-53, 
402, 

Ccuplings, Hose & Tube.. 

Dampers 6 : a 

Drives 30-31, 260-261, 
406 


Engines ..... 266, 398, 
Fasteners. .14. 48-49, 51. 55, 87, 
108-109, 126, 281, 282, 308- 
316, 319, 348, 350, 352, 364, 
414, 419, 423, 436, 
Filters.......+.. 124, 289, 338, 
Flexible Joints 2 
Floats 294 
Gages & Instruments. .219, 386. 418 
Gears. .43, 65, 83, 122, 249, 254 257 
260-261, 266, 270, 304, 307, 352 
358, 362, 382, 389, Insert facing 
p. 396, 428 
372 
Hydraulic & Pneumatic Equip- 
ment..1, 57. 245, 258, 264- 
276, 287, 301, 302, 305, 314, 
335, 337, 338, 345, 351, 359, 


- €& behind this symbol is an on-hand a 
: i Insulation 42, insert facing 
inventory of more than 9,000 items | p.. S59, 

ae bs ; . ‘ = Lubricating Equipment... .91, 

and sizes of stainless steel fastenings. | Mountings ....:. 52-53, 


Ready for immediate shipment, this ! Name Plates ... ++ «SER, 

"4 Packinas, Gaskets & Seals 
stock is the largest and most com- 2nd_ Cover, 18-19, 39, 40-41,. 64 

: FS ne 67, 75, 78-79, 88, 90. 116-117, 
plete in the industry. In addition, 259, 268, 275, 322-323, 378, 382 
a production capacity for large or e vee #95 
small quantities of special orders is Piping. . Insert between pp. 9S 
at your service! A good reason — Power Units 51, 258, 302 203 
when you think of stainless steel Pumps..221, Insert between _ 
2 he > pp. 256 & 257, 262, 264.265, 302 
fastenings —to think FIRST of 314, 321, 356, 362, 374, oan’ a7 
Anti-Corrosive! Serd for Catalogs Regulators 245 
; Rings...:..39, 51, 75, 116-117, 310 
53M today: 322-323, 378, 385 
Riveting Machines -. 258, 351 


Scr M h Parts. 364, 366 
ANTI-CORROSIVE METAL PRODUCTS CO., INC. Shafting, Flexible........410, 424 
Castieton-on-Hudson, New York SS ee ee ee a 
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65, 84-85, 104-105, 122, 237, 249 
257, 260-261, 313, 334, 
Spindles — 
Springs .... ses 54, 312, 
Sprockets. ... ll, 13, 352, 
Strainers . ; 
Testing Equipment...219, 340 
Insert facing p. 385, 386, 390, 
Tapes : .318, 336, 
Thermostats 6euene en 
Timers 
Tractors ; 
Transmissions.....30-31, 307, 
Traps iki ein . 219, 
Universal Joints.....278, 355, 
Vaives & Fittings. .1, 86, 219, 
264-265, 287, 294, 322-323, 
354, 376, 398, 410, 
Vibration Dampers. .52-53, 242, 
Washers ‘ . .375, 385, 407, 
Wire Cloth. ee 46, 246, 


ELECTRICAL PARTS 


Brakes 
Brushes 
Clutches 
Coils ; 
Connectors 
Contacts . 
Controls & Control! Equipment 
24-25, 34, 45, Insert between 
84-85 
. 290 
Insert 
between pp. 352 & 353, 359, 361 
363, 379. 380, Insert facing p 385 
399, 403, 406, 408. 412, 442 
Drives : 65, 84. 8&5 
Electronic Equipment... ..221, 
33 


Extruded Plastics 
Fans & Blowers... 
Heating Units 
Instruments ...... 
Insert facing p. 385, 
Insulation 227, 
Insulators : . 
Lamps .... 403. 
Motors...3rd Cover, 20-21, 4 6 
68-69, 84-85, 102, 104-105. 114- 
115, 120-121, 221, 237, 244, 25 
Insert between pp. 256 & 
273, 306, 313. 327, 329. 334, 
339, 341, 365. Insert facina p. 
386, 395, 405, 40 
Solenoids.... 235, 335, 


Static Eliminators . 

Telephones 

Thermostats 

Timers , 
Insert facing p. 385, 

Transformers ‘ 

Vibrators . 

Wire & Cable 

Wiring Accessories 


Drafting Room Equipment & 
Supplies..26-27, 288. 295, 
376, 392, 398 


FABRICATING METHODS 
AND SERVICES 


Drawing 

Enameling 

Extruding 

Forming ... _ 

Gear Cuttin ° 7 

Molding .. 286, 296, 318, 
Insert facting p. 412, 414, 

Pressing .. : ee: : 

Riveting 

Rolling 

Slitting ‘s 

Stamping : 

Welding . .276, 299, 315. 

388, 
ENGINEERING & PRODUC.- 


TION SERVICES. .315, 319, 
337, 346, 373, 381, 
BOOKS Saw 34 
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ROTARY PUMPS 
for Pooilive Kooulle- 


ad 
MODELS FOR AN 
EXCEPTIONALLY WIDE — 
RANGE OF APPLICATIONS = PUMP 





SERIES TYPICAL USES PRESSURES SIZES 
All Petroleum Handling 


3600 | Sicicinrenss to 60 P.S.1. | 40-300 G.P.M. 


General Transfer 








Pressure Lubrication 


F 4a oe ag to 300 P.S.I. | 1-300 G.P.M. 


Lube Oil Transfer 


ee, eoeates 
Hydraulic Service 

Industrial Oil Burner to 150 P.S.1. 
Fuel Supply 








Hydraulic Power 


Test Equipment 
Pressure Lubrication to 1000 P.S.1.| 5-75 G.P.M. 


High Pressure Coolant 


NEW istic uni ns 


YOU! SEND FOR YOUR FREE COPY 

















A valuable guide covering important fundamentals 
of estimating requirements of the average pumping 
job. It includes tables, charts, sample problems, and 
other pertinent data. SEND COUPON BELOW. 


eee eee eee ee 


Geo. D. Koper Corporation, 373 Blackhawk Park Ave., Rockford, Ill. 


Please Send Booklet—'‘‘How to Solve Pumping Problems” 


NAME 


ADDRESS 


city STATE 


he cuenen eres as an and anes ewan ae al 








APEX universal joints INDEX TO 


ADVERTISERS 
for your product A a 


venience to the readers. wey 

care is taken to make & accu 

but PRODUCT ENGINEERING 
wseumes no responsibilitg for er- 
rs or omtesions 


Accurate Spring Mfg. Co 
Acme Chain Corp. 
Acme Tank and Welding Div. 
United Tool and Die eae ;. 
od 


-ant-_retaininge 


Tala! r + | + ata’ r Acro Mig. Co. 
and are particularly valuabdie ior Operation in Corrosive Alden Products Co. 
gee Pra : Allegheny Ludium Steel Corp. 
or abrasive conditions, or in extremes of ten Tes _— Insert facing p. 
Allen-Bradiey Co. 
Insert between pp. 64 & 
Allied Research Products, Inc. 
Allis-Chaimers Mfg. Co. 
insert between pp. 32 & 
Allis Co., Louis : 
Allmetal Screw Products Co., 
Inc. . 
Aluminum Industries, 
American Brass Co. 
American Chemical 
American Cystoscope Makers, 
Inc. 
American Engineering Co. 
Hydraulic Div. 
American Hard Rubber Co.... 
American Manganese Bronze 
Co. 362 
229 
American Screw Co. . 14 
American Smelting & Refining 
Co. 217 
—_. Stee! & Wire Div. 
. S. Steel Corp. .. .16, 54 
Insert between pp. 96 & 97 
Anti-Corrosive Metal Products 
Co., inc. . vee Ge 
Apex Mach: ne ry Tool Co. : . 438 
Arkwright Finishing Co 288 
Armco Steel Corp. 210 
Armstrong Cork. Co. (Gaskets, 
Packing & Seals). .40-41, 96, 420 
Arwood Precision Casting Corp. 417 
Atlantic Screw Works, Inc..... 14 
Austenal Laboratories inc., 
Microcast Div. ... ccces 
Automotive Gear Works, Inc. 
insert facing p. 396 
Automatic Steel Products, Inc.. 418 
“= Tube Div., Higbie Mfg. 











Bakelite Co., Union Carbide & 
Carbon Corp. 

Baldwin Lima-Hamilton Corp., 
Standard Steel Works Div. 

Barco Mfg. Co. 

Barksdale Vaives 

Barry Corp 

Bausch not Lomb Optical Co. 

Bellows Co. 

Beryllium Corp. 

Bethlehem Steel Co. 

Bishop & Co., J. Platinum 
Works 

Blake & Johnson Co. 

Blood Brothers Machine Div. 
Rockwell Spring & Axle Co.. 

Bower Rolier Bearing Co 

Brady Corp 

Bridgeport Brass Co.... 

Bristol Co. Socket Screw Div. 

Brown & Sharpe Mfg. 

Bruning Co., Inc. Charlies : 

Buffalo Bolt Co. Div., Buffalo 
Eclipse Corp. i 

Bunting Brass & Bronze Co. 





Calidyne Co. 
Cambridge Wire Cloth Co..... 
CATALOG 27 Cameron tron Works, Inc., 
Forge & anes Se. er 
Carlyle Johnson Machine Co. .. 
and Data Sheets Carpenter Steel Co. Alloy Tube 
Div. 
, Central Screw Co. 
Write, on your company letterhead please, Century Electric tale 
for your copy of Catalog 27 and Apex Chace Co., W. M. 
Chain B.:it Co. 
Universal Joint Application Data Sheets. Chase Brass & Copper Co.. 
Chemical Corp. 
Chicago Rawhide ‘Mfg. ‘Co. 
: . -- 2nd Cover, 76-77 
| Chicago Thrift-Etching Corp.. 
Chrysier Corp. Ind. anne Div. 
Cincinnati Gear Co. 26 
Cincinnati Industries 
Clare & Co., 
THE APEX MACHINE & TOOL COMPANY Clark Controller Co. 
1039 S. Patterson Blvd. © Dayton 2, Ohio 
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INDEX TO 
ADVERTISERS 


Clark Equipment Co. 
Cleveland Pneumatic Tool Co.. 
Cleveland Worm and Gear Co.. 
Clifford Mfg. Co. 
Climax Molybdenum Co 
Columbia-Geneva Steel 

U.S. Stee! Corp. 

insert between pp. 96 & 97 

Cone Drive Gears Div., Michi- 


Connecticut Hard Rubber Co.. 
Consolidated Engineering Corp. 377 
Continental Screw Co...14, 308-309 
Coto-Coil Co. 358 
Cramer Co., 


Crane Co. .. 

Crane Packing Co. 

Cratex Mfg. . 

Curtis Universal Joint Co., Inc. 


DeLaval Steam Turbine Co... 
Dension Engineering Co 
Dexter Machine Products, Inc.. 
Dialight Corp. 
Dodge Mfg. Corp. 
Peeer-carwts Div. Nat'l Lead 
° 
Dow Chemical Co. 
Dow Corning Corp 
Insert between pp. 224 & 224A 

Drop veroing Association 356 
Dudco Div., The New York Air- 

brake Co. 265 
duPont de Nemours & Co. 

E. |. Neoprene eos 6ae 
duPont de Nemours & Co., 

E. |i. (Plastics) ... 63, 99 
Durakool, Inc. 


Eagle Lock Co. 

Eastman Kodak Co. Industrial 
Photographic Div. . 

Eaton Mfg. Co. Foundry Div.. 

Elastic Stop Nut Corp. of 
America 

Elco Tool & Screw Corp. 

Electric Auto-Lite Co. 
Casting Div. 

Electrical Engineering & Mfg. 
Corp ° 

Electro Dynamic Div. General 
Dynamics Corp. 

Electrolizing Corp. 

Electro Switch Corp.. 

Elliott Co. .. 

Emerson Electric Mfg. Co.. 

Enthone inc. 

Evans’ Sons, Inc., 

Eynon-Dakin Co. 


Fafnir Bearing Co. . 

Fairbanks, Morse & Co. 

Fairchild Aircraft Div., 
child Engine & Airplane Corp. 

Fairfield Mfg. Co 

Falk Corp. 

Farrei-Birmingham Co., 

Fasco industries, Inc. ... 

Federal Bearings Co., Inc..... 

Federal Mogul Corp. (Equip. 
ment) 

Fellows Gear Shaper Co.. 

Feiters Co. 

Fenwail, inc. a - 

Firestone Plastic “Co. Chemical 
Sales Div., Div. of Firestone 
Tire & Rubber Co 

Flexonics Corp. 

Fiex-O-Tube, Div. of Meridan 
Corp 

~— Bros. Gear a Machine 


rp. ; 

Fulton Syiphon ‘Div., Robert- 
shaw-Fulton Controls Co 

Funk Aircraft Co. 


Galiand-Henning Nopak Div.. 
Garlock Packing Co. 
Garrett Co. Inc., George K. 
Gast Mfg. Corp. .. 
General Dynamics Corp., " Elec- 
tro Dynamic Div. 
General Electric Co. Apparatus 
Dept. Insert between pp. 32 & 33 
120-121 
Geuder, Paeschke & re Co. 
Contract Div. , 
Gits Bros. Mfg. Co. 


(Continued on page 440 
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TO 
HELP 
YOU 
SPECIFY 


Order with confidence... 


cavares el 
the world’s 
finest optical 
parts for 

your design 


from a catalog stock of lenses, 


prisms, reflectors and other optical parts, made to the highest 
precision standards of the optical industry. 


Plano-Convex Lenses 
(Centered ) 
Double-Convex Lenses 
Double-Concave Lenses 
Plano-Cylinder Lenses 


Projection Condensers 

Achromatic Lenses 

Crown Glass Wedge 
Type Prisms 


Equilateral 60° Prisms 


Positive Meniscus Lenses 
Negative Meniscus Lenses 


@ Right Angle Prisms 
@ First Surface Reflectors 
—Plane 
Second Surface Reflectors 
—Plane 


Second Surface Reflectors 
—Concave Spherical 

Parabolic Reflectors 

Cylindrical Strip Lenses 

Ground Glasses 

Heat Absorbing Glass 


Retardation Plates 


WRITE for catalog, and for information 
on special orders. Bausch & Lomb Optical 


Co., 66823 St. Paul St., 
BAUSCH ¢ LOMB CENTENNIAL 


Rochester 2, N. Y. 


BAUSCH & LOM 


2/ Optical Parts 











INDEX TO 
ADVERTISERS 


Continued from page 439 





Glass Fibers Inc. ... 

Goodrich Chemical Co 8B. F 
(HYCAR) 

Goodrich Co., B. F. (RIVNUT 

Goodrich Cce., B. F., Sealing 
Zipper Div. 

Graphite Metallizing Corp 

Graton & Knight Co 
BLUE DEVIL Gray tron Founders’ Society 
Inc. 

SOCKET SCREW PRODUCTS enn Weg EAS CERT MARE 

i Greer Hydraulics Inc. 

Key to the growing demand Gries Reproducer Corp 

Guardian Electric Mfg. C 


for these precision made Blue Devil Gustin-Bacon Mfg. Co 
fasteners is the strong emphasis 
Hannifin Corp 


we place on design — modern, Hansen Mfg. Co., inc 
e P - Harper Co., H. M. 
functional, right for every require- Hart Mfg. Co 
4 Haydon Co., A. W 
ment. They belong in your Heim Co 
° * ' Heli-Coil Cerp 
design picture, too! Herbrand Div. of the Binghan 
Herbrand Corp 
Heyman Mfg. Co 
Higgins Ink Co., Inc. 
Holliday & Co., Inc., W. J 
Hoover Ball & Bearing Co 
cap SCREWS re Hoover Co., Electric Mot 
Diagonal Knurled” heads (for 42” Div 
diameter and smailer) assure ee, 


Houghton & Ce., a Oe 
faster hand assembly. Class 3 fi Houghton Laboratories Inc 


Hydreco Div., The, New York 
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Manhattan Rubber Co 
Manheim Mfg. a Belting Co 
Marsh Co., : 
Marsh a Co 
Marvel Engineering Co. 
Massachusetts Gear & Too! Co 
Master Electric Co. (Speed- 
6504 Avondale Avenue + Chicago 31, Illinois master) 3rd Co 














SOLD ONLY THROUGH AUTHORIZED INDUSTRIAL DISTRIBUTORS 





Product Engineering — Novem! 








INDEX TO : 
ADVERTISERS CHS 


Monsanto Chemical Co. i 
Moraine Products Div. General 
Motors Corp. 7 
Mt. Vernon Die Casting Corp. 
Mueller Brass Co 2 





Mercury Clutch Div. Automatic i 

Stee! Products inc... . 418 
Metais & Controls Corp Gen- 

eral Piate Div. ... 8 f yy a 3 
Metals & Controls Corp. : + ly ie 

cer Thermostat Div.... - ‘ il i i) (' 
Metron instrument Co... . ; : | 
Meyercord Co., Name tt F : \ | 

Div. neces 4 \ f ‘ q 
Michigan Steel Casting ‘ YS { / 
Michigan Tool Co. Cone ' : ka 

Gears Div. .... : (ty y 
Micro Switch Div. Minneapolis- af ! 

Honeywell Regulator Co..... ° ’ \ 
Midiand Steel Products Co. 
Midwest Molding & Mfg. Co... i! 9 nd > 
Miller Motor Co. . 30 “an A { 
Mills Corp., Elmer E. ar 

insert facing p. 412 a 

innesota Minin mf . 

M 8 g& 9g. Co a 1 \ 


~~ 





Nationa! Acme Co 

National Lock Co. 

National Malleable & Stee! 
Casting Co - , 

National Motor Bearing Co., 
Inc. ° 

National Pneumatic Co. Inc. 

National Screw & Mfg. Co. 

National Standard Co. 

National Tube Div., U. S. Steel 


at between pp. 96 & 9 PUTTING TOGETHER 


National Vulcanized Fibre Co. 
Naugatuck Chemical Div. of 


Urs. Rupber co. | T JIGSAW PUZZLES 
Met See Sas: 
re. Corkacerte CAN BE AN 
EXPENSIVE PASTIME! 
O & S Bearing & Mfg. Co. 
Ohio Gear Co. 


tors Corp . 
New Jersey Zinc Co. 
Ohio Seamless Tube Div. of An i ; ; = 
Copperweld Stee! Co........ d that 1s what s being done THIS IS A WASTEFUL 


Nichoison & Co., W. H. 

Ohmite Mfg. Co. wasting productive manpower in time NGSAW™ FABRICATION 
Insert between pp. 352 & . ease - 4 different small ports 

Ortman-Miller Machine Co. consuming “‘jigsaw’’ assembly. Small welded together 


fabricated parts can be cast in a single 
Painut Co 


Parker Appliance Co., indus- unit with better appearance and less 
trial Hydraulics Div. 322-323 

Parker-Kalon Corp. : 14, 48-49 cost by Sacks-Barlow and Newark 

Parker Rust Proof Co. anes & 

Peerless Photo Products, Inc. . 409 Malleable. 

Pennsylvania Salt ~—_ y = 

Perkins Machine & Gear Co... 42 parts 

Pesco Products Div. Borg- Ask us to go over all of your on 

pvarner, Corp. eleas and help you eliminate the costly “‘jig- 

r) 9. oO. 2280 a " ° 

Philadelphia Gear Works. Inc. saw’’ operations. You’re sure to make 
joneer P p Oo of Det t . . . . 

2 nS yp railcar worthwhile savings in production costs 
ittsburgh Gear Co. Teerery. : : 
Pittsburgh Plate Giass Co. with our gray, malleable and ductile 

Fibre Glass Div. — ; j 
Platecoi!l Div. of Tranter Manu- iron castings. 

facturing, Inc. ‘ e6 
Pope Machinery Corp. ioe 
Porcelain Enamel Institute, Inc. 
Power Products Corp. 3 GREATER PRODUCTION, 
of Rubber Products 

orp. es a 

Presstite Engineering Co. GREATER SAVINGS eee 


Product Engineering 118. 
Progressive Mfg. Co... ven AND THIS is the 
Pure Carbon Co., Inc. : THROUGH CASTINGS! some = ase single 
oduction # 26%! 
Quaker City Gear Works, Inc.. ov saving of 26% 


R-B-M Div. Essex Wire Corp.. 290 | | 
Ramsev Chain Co., Inc 4n4 


Randal! Graphite Bearings, Inc. 430 
Ravbestos-Manhattan inc....18-19 


Equipment Sales Div. 
Manhattan Rubber Div. oe 
Packings Div. 


wi yelpply sree secre FOUNDRIES, INC. 


Reeves Pulley ‘Co. - 
Reliance Electric & Engineer- NEWARK MALLEABLE IRON WORKS 


ing Co. 


Reoublic Steel Corp. (Steel & - 357 Wilson Avenue, Newark, N. J. 


Tubes 











Continued on page 442) Resident Representatives in 
New York, Philadelphie, Boston, Baltimore and Providence, R. 1. 











Product Engineering — November, 





Designed and fonstructed 

for precision service, long 

operating life and rugged duty 

Type 2C instrument switches are an 
advanced design of the proven Tech 
Laboratories Type 2A. Ceramic insu 
lation and improved contacts greatly 
increase their efficiency. Low rf. Joss 
and sharp reduction of creepage 
plus a constant contact resistance 
of only 1 or 2 milliohms, give these 


precision switches matchless perform- 


ance records. Write for full details 


SPECIFICATIONS 


Contact resistance: 1-2 milliohms 
Contact material: Silver alloy 


Contact design: Laminated wiper 


arm, self-cleaning, shorting or 
non-shorting 


No. of contacts: 2 to 24 single 


pole, shorting or non-shorting 


2 to 11 double pole, shorting 
or non-shorting 


2 to 5 triple pole, shorting or 
non-shorting 


Spacing: 15° or 20°, shorting or 
non-shorting 


No. of poles per deck: 1 to 4 


Man 





No. of decks: According to re- 
quirements 


Life: 200,000 cycles, min. 
Current carrying cap.: 3 amp. 


Max. operating voltage: 
120 V., a.c. 


Mounting: Single hole, %”-32 
bushing, standard length for up 
to 4%” panel, special lengths to 
order 


Size: 134” dia. 
Detent: Ball and spring 
Weight: Approx. 1 oz. per deck 
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Proof of WAKEFIELD Performance 


NO. 1 OF A SERIES 


BECAUSE THEY WITHSTAND 
HEAVY TOP ROLL PRESSURE 


SACO-LOWELL sunops use 


WAKEFIELD ROLL STAND BEARING 


i | j ’ 


Shaw Spinning. is one of the most effec- 
tive long draft spinning assemblies in 
the world for cotton and short synthet- 
ics. After 10 years of experimentation, 
Saco-Lowell has found that fibre con- 
trol required for long draft necessitated 
heavy roll pressure. This heavy pres- 
sure required a better, stronger, more 
rugged bearing. Saco-Lowell found that 
Wakefield bearings met and exceeded 
all their requirements. 


For years, the Wakefield Bearing Corporation 
has produced all types of oilless and self lu- 
bricating bearings, bushings and machine parts. 
In addition, Wakefield holds an enviable repu- 
tation for quality and reliability in the produc- 
tion of all types of Special Textile Bearings and 
Parts including wood bearings, white wood 
turnings, swifts and swift parts and textile 
loom sheaves. 

If you have a special problem our experienced 
research, development and engineering staffs 
are available for consultation without obligation. 
Our diversified and lengthy experience in the 
field makes Wakefield a name on which you 
can rely with utmost confidence to fill your 
requirements. Complete catalog information will 
be sent on request. 


BEARING 
CORP. 


29-99 FOUNDRY STREET 
WAKEFIELD, MASS. 
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rhe 
— NY improvement of internal design 
SS of spherical roller bearings 





This is the Spherical Roller Bearing design origi- 
nated by SSP more than 30 years ago. The cross- 
section shows how the integral inner ring flanges, 
and the undercuts adjacent thereto, limit the effec- 
tive length of the rollers. 











Now, ©**?, originator of the Spherical Roller 
Bearing, has again provided industry with an- 
other anti-friction first. 





Here is the latest SicS improvement, a revolu- 
tionary advance in design. Effective roller guiding 
is accomplished by means of a separate ring. The 
need for undercuts is eliminated! This type of guide 
the desired life by using smaller or lighter bear- a pumaevies me gig te “ye ihe cr which 
ings at considerable cost saving. In addition, ther contact wit me ate ictates. = Guewes 
this forward step in design will carry heavier - uniform load distribution ower the entire length of 
combinations of radial and thrust loads, or pure thrust loads the longer rollers at all times. Result— greatly in- 
of greater magnitude. The important self-aligning feature of creased capacity and life. 

2 Spherical Roller Bearings has been preserved, so that considerable 

misalignment between the shaft and housing has no ill effect what- 

ever on bearing capacity or life. 


is time, it’s a revolutionary design advance 
This tim t’s a revolutionary design advan 
in Series 222 and 223 bearings providing these 
advantages 


When designing new equipment, you can obtain 





During more than 4 years, thousands of installations have been made in rail- 
road journals, vibrating screens, steel mill machinery and numerous other 
fields. In all cases performance has been outstanding. 


Sales Engineers in our District Offices throughout the country will assist you in 
making use of the important advantages of the improved internal design of Scr 
Spherical Roller Bearings. GHEE INDUSTRIES, INC., Dept. 616, PHILADELPHIA 32, PA. 
— manufacturers of SMF and HESS-BRIGHT bearings. 724 


This 12-page booklet gives you 

additional facts — sizes available 

—added capacity, size by size—increased life 
you can expect for each size— dimensional 
tabulations—and load and speed data. Write 
now for your free copy of Booklet No. 365-2. 


BALL AND ROLLER BEARINGS © 1953, SRF imopusTRIES, INC., 
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Whenever you select a power unit, don't put a straight-jacket on your 
ideas . . . consider ALL of the possibilities of modern power drives. 

For example consider the many useful combinations that can be 
secured with the basic Master power units shown below. They're de- 
signed so they can be easily combined together to give you the RIGHT 
horsepower, the RIGHT shaft speed, the RIGHT features in one compact 
unit that you can use RIGHT where you want it. Nowhere else will you 
find power units that are so flexible, so easily adaptable, and in such 
a wide range of types and ratings. 

Master power drives are available in thousands and thousands of 
ratings (Ye to 400 HP)... in open, enclosetf, splash proof, fan cooled, 
oustiilin proof . . . horizontal or vertical . . . for all phases, voltages 


and frequencies . . . in single speed, multi-speed and variable speed 


types .. . with or without flanges or other special features... with 5 


types of gear reduction up to 430 to | ratio . . . with electric brakes 

. with fluid-drive . . . with mechanical or electronic variable speed 
units .. . and for every type of mounting . . . Master has them all and 
so can’ be completely impartial in helping you select the one best 


power drive for YOU. 


THE MASTER ELECTRIC COMPANY * DAYTON 1, OHIO 





1/8 TO 400 HORSEPOWER 


t 








your 
brains 
a chance 








Faces, contours, bores and turns big, short-length 
parts automatically. ..with help of TIMKEN” bearings 


ERE’S a lathe that makes jet en- 

gine parts of awkward shape and 
unwieldy size—parts that ordinary 
lathes can’t handle with full efficiency. 
It’s the Monarch Model 0 60” Right 
Angle Lathe. Automatic control gives 
it greater production. The Timken* 
bearings on its spindle give it the ex- 
tremely high accuracy required for jet 
engine parts. 

Spindle rigidity and accuracy es- 
sential for the high precision work of 
this Monarch Lathe are maintained 
with Timken precision tapered roller 
bearings. 

Timken precision bearings are 


made specially for spindle applica- 
tions. Runout tolerances can be held 
to a maximum of 75 millionths of an 
inch. 

The tapered design of Timken pre- 
cision bearings enables them to take 
radial and thrust loads in any com- 
bination, holds spindles rigid and 
permits pre-loading to any desired 
degree to prevent chatter. 

True rolling motion and an 
incredibly smooth surface finish 
combine to make Timken bearings 
practically friction free. They're 
made from Timken fine alloy steel 
— finest steel ever developed for 


tapered roller bearings—and rollers 
and races are case-hardened for hard, 
wear-resistant surfaces and tough, 
shock-resistant cores. 


Next time you buy or build a ma- 
chine tool, be sure it’s equipped with 
Timken precision tapered roller 
bearings. Always look for the trade- 
mark “Timken” stamped on every 
bearing. The Timken Roller Bearing 
Company, Canton 6, Ohio. Canadian 
plant: St. Thomas, Ontario. Cable 
address: ‘“TIMROSCO”. 


This symbol on a product means 
its bearings are the best. 


How MONARCH MACHINE COMPANY mounts Timken bear- 
ings on a heavy duty lathe to assure lasting precision. 





SMOOTH TO 
MILLIONTHS OF AN INCH 


nna 


ROFILOGRAPH TRACE GOOD COMMERCIALLY 


Surface finish of high quality 
Timken bearing rollers and 
races is so smooth that it 
takes a profilograph to meas- 
ure its smoothness. This 
instrument measures surface 
variations to a miliionth of 
an inch, as shown at the left. 


GROUND FINISH (5.000 K VERTICAL 
30 K HORIZONTAL 





“- ted —_ 
PROFILOGRAPH TRA TIMKEN BEARING 


FINISH (8.000 EH VERTICAL. 30 K HORIZONTAL 


TAPERED ROLLER BEARINGS 

















NOT JUST A BALL ~) NOT JUST A ROLLER THE TIMKEN TAPERED ROLLER BEARING TAKES RADIAL AND THRUST LOADS OR ANY COMBINATION 





